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METRIC  CONVERSION  EACTORS 


FOREWORD 


1.  PURPO^’E.  This  Program  Implementation  Plan  (PIP)  presents  Information  to  be 
used  for  guidance  and  management  direction  for  the  development  and 
implementation  of  the  Radar  Training  Facility  (RTF) . The  RTF  is  to 

be  installed  at  the  Aeronautical  Center  (AAC)  for  academy  level  training 
and  objective  evaluation  of  developmental  terminal  and  en  route  air 
traffic  control  specialists. 

2.  COORDINATION.  This  document  was  developed  with  the  assistance  of  AAC 
and  Office  of  Personnel  and  Training  (APT).  Formal  coordination  on  the 
final  draft  copy  was  received  from  the  appropriate  Washington  Head- 
quarters staff  offices,  AAC  and  NAFEC.  The  comments  received  during 
the  coordination  process  have  been  incorporated.  The  publication  of 
this  PIP  in  FAA  Order  format  has  been  approved  by  the  Office  of  Manage- 
ment Systems  (AMS-1). 

3.  DISTRIBUTION.  This  publication  is  distributed  to  the  branch  leveT  in 
the  Systems  Research  and  Development  Service  and  the  Office  of  Personnel 
and  Training  and  to  the  division  level  of  Air  Traffic  Service,  Airway 
Facilities  Services,  Office  of  Aviation  Medicine,  Office  of  Budget, 

Office  of  Labor  Relations,  Office  of  Investigations  and  Security,  and 
Logistics  Service  in  Washington  headquarters;  to  branch  level  at  AAC; 

to  division  level  of  the  Regions  and  the  National  Aviation  Facilities 
Experimental  Center  (NAFEC). 

4.  ACTION.  The  headquarters  offices  listed  herein  and  AAC  are  responsible 
for  the  major  roles  for  the  RTF  acquisiton  and  implementation,  with  the 
National  Aviation  Facilities  Experimental  Center  (NAFEC)  having  a sup- 
porting role  in  specially  defined  areas  where  expertise  exists.  The 
Regions  are  to  stay  abreast  of  the  program  so  as  to  plan  and  schedule 
their  training  requirements  to  take  into  consideration  the  improved 
training  provided  through  the  RTF.  The  schedules  included  in  Appendix  1 
are  to  be  carefully  followed  and  the  RTF  Program  Manager  is  to  be  noti- 
fied if  a responsible  organization  cannot  meet  a scheduled  date(s). 

While  this  PIP  provides  program  guidance  and  management  direction,  it  is 
not  intended  to  provide  the  detailed  information  for  many  of  the  contract 
management  and  implementation  activities.  The  more  detailed  planning 
and  the  day-to-day  actions  required  by  the  headquarters  staff  and  AAC 
are  to  be  accomplished  within  the  guidance  framework  and  schedules  con- 
tained herein. 
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CHAPTER  1.  GENERAL  PROGRAM  SUMMARY 


1.  PURPOSE.  This  Program  Implementation  Plan  (PIP)  provides  guidance  and 
management  direction  for  the  development  and  Implementation  of  the  Radar 
Training  Facility  (RTF)  for  the  training  and  objective  evaluation  of 
developmental  air  traffic  control  specialists.  It  provides  the  program 
and  planning  Information  and  management  direction  for  the  orderly  devel- 
opment and  Incorporation  of  the  RTF  Into  the  Federal  Aviation  Admini- 
stration (FAA)  National  Airspace  System  (NAS)  training  programs.  It 
Identifies  the  many  tasks  to  be  accomplished,  assigns  responsibilities 
and  provides  schedule  Information  for  development  and  Implementation. 
This  document  supplements  contractual  Information  In  the  area  of  program 
management  which  relates  to  both  contractor  and  FAA  activities.  This 
Information  Is  available  as  guidance  to  the  contractor  supporting  the 
RTF  during  the  system  development  and  Implementation.  The  schedule 
Information,  Included  In  Appendix  1,  Is  organized  so  that  It  can  be 
updated  without  making  changes  to  the  main  body  of  this  document. 


2.  BACKGROUND.  During  January  1975,  the  Institute  for  Defense  Analysis 
(IDA)  completed  a study  of  Air  Traffic  Controller  training.  The 
study  examined  such  things  as  location  of  training,  duration  of 
individual  segments  of  training  and  use  of  consequence  free  training 
devices.  The  findings  contained  in  the  final  report  indicated  that 
the  most  efficient  and  effective  method  of  providing  basic  controller 
training  would  be  the  establishment  of  an  Air  Traffic  Control  (ATC) 
Radar  Training  Facility  at  the  FAA  Academy  and  the  application  of 
pass/fall  criteria  (screening)  early  In  the  developmental  controller's 
career.  These  findings  were  based  on  hiring  rate  forecasts  for  new 
controllers  over  the  next  few  years  of  between  1,400  and  2,000 
personnel  annually.  In  recent  years,  the  attrition  rate  has  been 
23  percent  of  new  controllers  hired  with  the  cost  of  training  each 
controller  estimated  to  be  between  $24,000  and  $30,000.  Most 
significantly,  the  IDA  findings  concluded  that  the  RTF  capability 
requirement  will  be  clearly  cost  beneficial  as  a training  device 
to  thereby  permit  the  most  effective  use  of  personnel. 
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3. 


APPROVAL  FOR  THE  RTF.  On  July  10,  1976,  the  Administrator  approved  the 
procurement  and  implementation  of  the  RTF  for  the  FAA.  The  system  is 
to  be  installed  at  the  FAA  Academy  of  the  Aeronautical  Center  (AAC) 
located  at  Oklahoma  City.  The  AAC  will  provide  the  building  space  and 
the  system  environmental  requirements.  The  operational  RTF  will  provide 
the  Academy  with  a greatly  Improved  capability  for  the  training  and 
evaluation  of  both  en  route  and  terminal  ATC  specialists  as  it  will 
closely  simulate  actual  air  traffic  conditions  for  the  en  route  and 
terminal  control  of  traffic. 

4.  PROCUREHEOT  PHASES  OF  THE  RTF.  The  procurement  of  the  RTF  will  be 

accomplished  in  two  phases.  Phase  I will  Include  the  design,  fabrica- 
tion, test  and  installation  of  a baseline  training  facility  consisting 
of  the  basic  functions  necessary  to  provide  a serviceable  system  in  the 
shortest  time  frame.  Phase  II  will  consist  of  enhancements  (add-on) 
features  to  extend  the  training  capabilities  of  the  baseline  system 
in  the  areas  of  controller  performance  measures,  interactive  scenario 
preparation  and  data  reduction  and  analysis  (DR&A) . Efforts  under 
Phase  II  will  not  commence  until  after  completion  of  Phase  I,  l.e.,  the 
acceptance  and  operational  use  of  the  basic  system  for  training  at  the 
AAC. 


5.  PROCUREMENT  APPROACH.  The  functional  and  performance  requirements  for 
the  RTF  permit  its  design  and  production  to  stay  well  within  the 
state-of-the-art.  It  is  expected  that  largely  off-the-shelf  equipment 
will  be  used.  In  this  connection,  the  FAA  is  providing  government 
furnished  equipment  (GFE)  to  the  contractor  for  the  controller  displays 
(en  route  and  terminal),  flight  strip  printers  and  associated  hardware 
for  system  development  at  the  factory  and  for  system  Installation  at  the 
AAC.  These  equipments  are  identical  to  those  used  for  actual  en  route 
and  terminal  ATC,  thus  it  provides  a high  degree  of  likeness  between  the 
training  and  actual  operational  equipment.  The  contractor  has  the  respon- 
sibility for  the  interfacing  of  the  GFE  and  the  other  equipment  through 
providing  the  necessary  hardware,  communications  and  software  inter- 
faces. The  contractor  is  given  full  responsibility  for  the  development, 
production.  Integration,  installation  and  testing  of  the  system. 

6.  PROGRAM  MANAGEMENT  ORGANIZATION  AND  AUTHORITY.  This  PIP  is  the  principal 
authoritative  document  for  the  program  management  during  the  acquisition 
and  implementation  of  the  RTF.  The  following  subparagraphs  assign  the 
principal  program  management  authority  and  identify  the  organizations 
which  are  to  provide  program  management  assistance  and  other  support. 
Chapter  2,  Program  Management,  defines  the  detailed  RTF  program  responsi- 
bilities of  all  participating  organizations. 

a.  Program  Manager  Assignment.  The  Systems  Research  and  Development 
Service  (ARD)  is  assigned  overall  RTF  program  management  responsi- 
bility. On  August  6,  1976,  Associate  Administrator  for  Engineering 
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and  Development  (AED-1)  letter,  subject:  "Program  Management 
Structure  for  Radar  Training  Facility  Development",  assigned 
program  management  responsibility  to  ARD  for  the  development 
and  Implementation  of  the  RTF  and  included  the  authority  of  the 
appointed  Program  Manager  as  follows: 

"The  Program  Manager  is  delegated  the  authority  to: 
direct  the  development  and  Implementation  activities, 
coordinate  all  contractual  actions  with  the  Airway 
Facilities  Service,  the  Aeronautical  Center,  and 
Logistics  Service,  convene  and  chair  meetings  of  the 
Program  Management  Staff;  and  provide  regular  progress 
reports  to  management.  An  early  Initial  task  will  be 
the  preparation  of  a System  Program  Plan  which  will 
Identify  in  one  document  the  many  different  tasks  re- 
quired to  Implement  the  Radar  Training  Facility,  and 
the  functional  responsibilities  of  the  related 
organization  elements." 

FAA  Order  1320. IB  dated  March  28,  1977  eliminates  the  System  Program 
Plan  from  the  directives  system.  This  PIP  fulfills  the  AED-1 
requirement  for  an  RTF  System  Program  Plan. 


b.  Program  Management  Organization.  The  Program  Manager  and  Deputy 
Program  Manager  are  assigned  to  the  ATC  Systems  Division  (ARD-lOO). 
To  ensure  that  the  program  remains  in  consonance  with  FAA  require- 
ments and  is  fully  coordinated,  the  Program  Manager  will  be  sup- 
ported by  Assistant  Program  Managers  from  the  principal  partici- 
pating organizations.  The  Assistant  Program  Managers  will  be 
responsible  for  coordination  within  their  organizational  elements 
and  for  executing  the  project  tasks  assigned  by  the  Program  Manager, 
consistent  with  this  PIP.  The  entire  group  (Program  Manager, 

Deputy  Program  Manager  and  Assistant  Program  Managers)  is  the 
Program  Management  Staff  (PMS).  Those  offices  to  provide  Assistant 
Program  Managers  are  as  follows: 

(1)  Office  of  Personnel  and  Training  (APT) 

(2)  Logistics  Service  (ALG) 

(3)  Aeronautical  Center  (AAC) 

The  program  management  organization  for  the  RTF  is  shown  as  Figure 
1-1,  RTF  Program  Management  Structure. 

c.  Advisory  and  Support  Organizations.  Figure  1-1  also  shows  those 
organizations  which  provide  advisory  and  support  assistance  to  the 
program  manager  in  accordance  with  their  normally  assigned  func- 
tional responsibilities.  These  organizations  are  as  follows: 
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Systens  Research  and  Development  Service  (ARD) 


(1)  Air  Traffic  Service  (AAT) 

(2)  Airway  Facilities  Service  (AAF) 

(3)  Systems  Research  and  Development  Service  (ARD) 

(4)  Office  of  Budget  (ABU) 

(5)  Office  of  Labor  Relations  (ALR) 

(6)  Office  of  Investigations  and  Security  (ASE) 

(7)  National  Aviation  Facilities  Experimental  Center  (ANA) 

(8)  Regions 

7.  SYSTEM  FUNDING.  The  funds  for  this  procurement  are  Included  in  the 
Facility  and  Equipment  (F&E)  FY-1977  Congressional  Budget  submission. 

8.  SECURITY  REQUIREMENTS.  The  RTF  is  not  a classified  project.  Its  pro- 
curement does  not  require  access  to  classified  information  by  contractor 
employees.  The  contract  is  not  to  be  considered  a CLASSIFIED  contract 
within  the  meaning  of  Handbook  1600. 2A,  Classification,  Reclassification 
and  Control  of  National  Security  Information,  dated  February  13,  1973. 
Physical  security  and  computer  security  systems  for  the  RTF  will  be 
provided  to  insure:  protection  against  unauthorized  persons  having  entry 
or  access  to  any  part  of  the  RTF  system,  including  access  to  student 

and  other  physical  records  as  well  as  the  processing  system;  protection 
against  the  elements  of  weather,  electro-magnetic  interferences  and 
other  phenomena. 

(9.  PIP  MAINTENANCE  PROCEDURES.  ARD  has  overall  responsibility  for  main- 
taining and  updating  this  PIP.  ARD-100  has  been  delegated  the  responsi- 
bility for  conducting  and  coordinating  staff  actions  for  updating  this 
document.  When  organizations  within  the  FAA  have  recommended  changes, 
they  are  to  advise  ARD-100,  attention  RTF  Program  Manager,  in  writing 
through  appropriate  channels.  Follow-on  actions  and  coordination  are 
to  be  completed  by  the  Program  Manager  and  if  approved,  the  changes  are 
to  be  reflected  in  the  next  update  of  the  PIP.  Where  a change  involves 
only  Appendix  information,  e.g.,  schedules,  only  the  appropriate 
appendix  will  be  updated  and  distributed. 

10.  - 20.  RESERVED. 
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CHAPTER  2.  PROGRAM  MANAGEMENT 


21.  PROGRAM  DIRECTION.  This  chapter  of  the  PIP  defines  the  detailed  respon- 
sibilities of  the  various  FAA  organizations  and  participants  during  all 
phases  of  the  acquisition  and  implementation  of  the  RTF.  It  defines  the 
responsibilities  of  the  principal  program  management  organization,  ARD, 
and  the  participating  organizations  at  the  FAA  Headquarters,  AAC,  NAFEC/ 
ANA,  committees,  boards  and  special  groups,  and  contractors.  The  FAA 
documents  (latest  edition)  which  define  management  responsibilities  are: 

a.  Handbook  1100.1,  FAA  Organization  - Policies  and  Standards. 

b.  Handbook  1100.2,  FAA  Organization  - FAA  Headquarters. 

c.  Handbook  1100.5,  FAA  Organization  - Field. 

d.  Order  1100.121,  Management  of  Air  Traffic  Control  Automation  Systems. 

e.  Order  1100.127,  Airway  Facilities  Sector  Configuration. 

f.  Order  1100.134,  Maintenance  of  National  Airspace  System  Automation 
Subsystems. 

g.  Order  1100.139  Air  Traffic  and  Airway  Facilities  Responsibilities 
at  NAS  Computer-Equipped  Terminal  Facilities. 

h.  Order  1350.22 , Protecting  Privacy  of  Information  about  Individuals. 

i.  Order  1600.1,  Personnel  Security  Program. 

j.  Order  1600.6,  Protection  of  Agency  Property. 

k.  Order  1600.24,  Use  of  Recording  or  Monitoring  Equipment  and  Practices. 

l.  Order  1600.54,  Security  of  FAA  Automatic  Data  Processing  Systems 
and  Facilities. 

m.  Handbook  1800.1,  National  Airspace  System  Management. 

n.  Order  SM  1800.8,  System  Maintenance  Service  Planning,  Programming, 
and  Budgeting  Procedures. 

o.  Order  1800.8,  National  Airspace  System  Configuration  Management. 

p.  Order  1800.30,  Development  of  Logistic  Support  for  FAA  Facilities 
and  Equipment. 

q.  Order  6000.10,  Definition  of  the  Terminal  Automation  Program. 

22.  PARTICIPATING  ORGANIZATIONS.  For  the  ARD  to  accomplish  its  assigned 
mission,  coordination  must  be  effected  with  all  offices,  services,  AAC, 
NAFEC/ANA,  regions  and  other  organizations  that  have  responsibilities  in 
the  acquisition  and  implementation  of  the  RTF.  The  functions  and  respon- 
sibilities enumerated  below  must  be  accomplished  (as  a minimum)  to  ensure 
the  timely  completion  of  all  actions  that  make  up  the  complete  program. 

a.  Systems  Research  and  Development  Service  (ARD). 

(1)  Provides  the  Program  Manager. 
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(2)  Provides  program  guidance  to  all  offices,  services,  AAC,  NAFEC/ 
ANA  and  regions  for  the  development,  acquisition  and  implemen- 
tation activities. 

(3)  Organizes  and  acts  as  chairman  for  the  proposal  (technical) 
evaluation  team,  develops  evaluation  criteria  to  select  the 
required  contractor  support  and  supports  ALG  in  contract 
negotiations  for  the  acquisition  and  implementation  of  the  RTF. 

(4)  Convenes  meetings  and  acts  as  chairman  for  the  PMS  and  special 
working  groups  and  boards  established  for  supporting  the  RTF 
acquisition  activities. 

(5)  Provides  support  during  the  preparation  of  functional  specifica- 
tions, conducts  design  reviews  and  provides  consulting  services. 

(6)  Maintains  the  currency  of  the  PIP  and  prepares,  analyzes  and 
distributes  planning  and  scheduling  Information  to  all  inter- 
ested organizations;  establishes  systems  for  feedback  informa- 
tion for  assisting  in  the  management  of  the  program. 

(7)  Ensures  the  baseline  configuration  for  all  hardware  and  soft- 
ware items  that  make  up  the  RTF  and  provides  suitable  documen- 
tation to  AAC  and  the  NAS  Documentation  Facility  upon  transition 
and  turnover  of  the  system  to  the  AAC.  (The  Program  Manager 
approves  all  contractor  developed  documentation  with  the  review 
assistance  from  ARD-140,  AAF,  AAT,  APT,  ALG,  NAFEC/ANA  and  the 
AAC,  as  appropriate.) 

(8)  Provides  site  preparation  standards  and  requirements  (e.g., 
power,  air  conditioning  and  equipment  space  requirements)  to 
the  AAC  for  the  Installation  of  the  RTF. 

(9)  Arranges  for  FAA  staff  and  RTF  contractor  support  to  AAC  for 
the  architectural  design  engineering  for  the  training  facility. 

(10)  Responsible  for  system  testing  for  factory  acceptance  and  for 
site  testing  culminating  in  an  operational  readiness  demonstra- 
tion prior  to  final  acceptance  and  turnover  of  the  RTF  to  the 
AAC. 


(11)  Identifies  requirements  and  resources  necessary  to  support  the 
testing  efforts. 

(12)  Applies  or  reapplies,  in  conjunction  with  ABU,  funds  identified 
as  direct  costs  in  accordance  with  established  budgetary  pro- 
cedures. 
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(13)  Monitors  and  is  responsible  for  the  technical  performance 
of  contractors,  with  assistance  from  the  AAC  in  the  design, 
development,  production,  testing.  Installation  and  integration 
of  hardware  and  software  for  the  RTF. 

(14)  Provides  the  principal  plant  representation  for  the  FAA 
(Technical  Officers)  on  the  RTF  contract  as  outlined  in 
the  Contracting  Officer's  letter  of  designation. 

(15)  Approves  the  software  maintenance  concept  developed  by  the 
AAC. 


I 


(16)  Ensures  that  logistic  support  requirements,  in  coordination 
with  AAF,  ALG  and  the  AAC,  are  planned,  funded  and  delivered 
in  time  to  permit  effective  operational  use  of  the  RTF. 

(17)  Provides  guidance  and  assistance  to  AAC  to  establish  personnel 
(positions  and  skills)  and  training  requirements  for  the 
operation  and  maintenance  of  the  RTF  system. 

(18)  Develops  RTF  acceptance  criteria,  with  support  from  ALG,  AAC 
and  NAFEC/ANA,  in  accordance  with  contractual  requirements. 
This  Includes  acceptance  of  the  documentation  associated  with 
the  RTF. 

(19)  Reviews  and  records  recommendations  for  system  changes  and 
enhancements  which  may  be  made  during  production  and  imple- 
mentation; determines  the  phasing  for  incorporating  approved 
changes /enhancements  into  the  RTF. 

(20)  Receives  and  evaluates  advice  from  the  research  and  develop- 
ment elements  of  ARD  on  future  developments  as  they  may 
impact  the  RTF  development  activities. 

(21)  Develops,  with  assistance  from  the  AAC,  the  Joint  Acceptance 
Inspection  (JAI)  procedures. 

b.  Office  of  Personnel  and  Training  (APT). 

i 

(1)  Provides  an  Assistant  Program  Manager  for  the  PMS. 


D 


(2)  Provides  membership  to  special  committees,  groups  and  teams 
as  may  be  necessary  for  support  of  the  RTF  program. 

(3)  Reviews  and  approves  training  plans  which  reflect  the  training 
requirement  for  the  RTF. 

(4)  Establishes  guidelines  and  standards  for  the  classification  of 
positions  and  selection  of  employees  for  staffing  the  RTF. 
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(5)  Reviews  and  coordinates  personnel  requirements  for  the  RTF 
positions . 

(6)  Advises  and  assists  the  AAC  for  the  timely  recruitment  of  RTF 
personnel. 

(7)  Defines  and  delimits  identified  personnel  problems  and  provides 
guidance  for  their  resolution. 

(8)  Analyzes  training  requirements  and  programs  developed  by  the 
AAC  for  the  training  of  RTF  hardware  and  software  maintenance 
personnel,  system  instructors  and  operators;  makes  recommenda- 
tions for  approval  of  contractor  provided  training  programs  to 
the  RTF  Program  Manager. 

(9)  Assigns  training  responsibilities  for  implementation  of  approved 
training  programs  for  the  training  use  and  operation  of  the 
RTF. 

(10)  Reviews  and  approves,  in  coordination  with  the  Program  Manager 
and  AAT,  the  Academy  developed  RTF  controller  training  curric- 
ulums  and  RTF  training  procedures. 

(11)  Instructs  and  advises  the  regions  on  the  RTF  training  programs, 
schedules  and  assignments. 

(12)  Provides  inputs  to  the  PIP  and  responds  to  planning  activities 
contained  therein  that  apply  to  APT. 

c.  Logistics  Service  (ALG). 

(1)  Provides  an  Assistant  Program  Manager  for  procurement  activi- 
ties. 

(2)  Provides  all  necessary  procurement  actions  and  enters  into  con- 
tract (s)  between  FAA  and  contractor (s)  for  RTF  and  related  items 
(this  does  not  include  items  to  be  procured  by  AAC  in  accordance 
with  FAA  Order  4650. 16A,  which  covers  procurement  responsibili- 
ties) . 

(3)  Provides  contract  administration  at  FAA  Headquarters  and  inplant. 

(4)  Provides  assistance  when  requested  for  conducting  factory 
acceptance  testing. 

(5)  Provides  industrial  engineering  support  and  production  surveil- 
lance of  program  management  and  contract  administration. 
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(6)  Provides  guidance  as  requested  to  the  AAC  for  appropriate 
RTF  property  controls  and  records  maintenance. 

(7)  Determines  adequacy  of  contractor's  quality  and  reliability 
programs  and  inspection  systems;  furnishes  quality/rellablllty 
assistance  for  inplant  quality  and  reliability  assurance. 

(8)  Provides  Inputs  to  the  PIP  and  acquisition  paper;  carries 
out  assigned  tasks. 

(9)  Provides  membership,  as  required,  to  committees,  groups  and 
boards  established  In  support  of  the  RTF. 

d.  Airway  Facilities  Service  (AAF). 

(1)  Procures  and  provides  GFE  to  the  AAC  and  the  RTF  contractor 
as  required  by  the  RTF  requirements  document. 


(2)  Provides  membership  to  special  committees,  groups  and  teams 
as  may  be  necessary. 

(J)  Provides  appropriate  Inputs  to  the  RTF  PIP  and  responds  to 
activities  contained  therein  which  pertain  to  logistical 
support. 

(A)  Supports  RTF  system  design  and  hardware  maintenance  documen- 
tation reviews  and  acceptance  testing  activities. 

e.  Air  Traffic  Service  (AAT). 

(1)  Provides  technical  and  other  support,  as  operational  advisor 
to  the  Program  Manager,  to  ensure  the  training  requirements 
for  air  traffic  controllers  are  met  with  the  RTF  system. 

(2)  Provides  support  to  acceptance  testing  activities. 

(3)  Reviews  and  coordinates  training  plans,  programs,  curricula, 
procedures,  standards  and  other  training  related  material  to 
Insure  the  training  requirements  are  met  for  air  traffic  con- 
trollers. 

(4)  Provides  membership  to  special  committees,  groups  and  teams 
as  may  be  necessary. 

(5)  Provides  appropriate  Inputs  for  the  RTF  PIP  and  responds  to 
activities  contained  therein  which  pertain  to  AAT  areas  of 
responsibility. 
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(6)  Establishes  interface  ccordinatlon  procedures  to  insure  that 
the  RTF  reflects  similar  functional  processing  as  provided  in 
the  NAS  automation. 

(7)  Supports  software  documentation  reviews  for  assurance  that 
functional  training  requirements  are  met. 

f . Office  of  Budget  (ABU). 

(1)  Provides  for  the  actions  to  acquire  funds  for  the  acquisition 
and  implementation  of  the  RTF. 

g.  Office  of  Labor  Relations  (ALR). 

(1)  Reviews  training  standards  and  trainee  performance  requirements 
to  insure  they  conform  with  FAA  labor  relations  policies  and 
agreements. 

h.  Office  of  Investigations  and  Security  (ASE) . 

(1)  Provides  policy  guidance  and  assistance  to  the  Program  Manager 
on  matters  pertaining  to  the  security  of  the  RTF  and  the  com- 
puter system  used  to  support  RTF  training  activities. 

(2)  Reviews  contractor  design  specifications  to  assure  that  adequate 
security  controls  are  incorporated  into  RTF  system  software  and 
hardware. 

(3)  Reviews  the  safeguard  section  of  any  Privacy  Act  notifications 
that  may  be  prepared  as  a result  of  program  implementation. 

i.  Aeronautical  Center  (AAC). 

(1)  Provides  all  logistic  support  services  for  the  RTF  operation. 

(2)  Develops  staffing  and  training  plans  and  insures  support  for 
the  RTF  implementation,  operation  and  maintenance. 

(3)  Accomplishes  cataloging  and  provisioning  for  the  RTF. 

(4)  Provides  supplies  and  working  equipment  not  provided  under  the 
RTF  contract  or  being  procured  by  Washington  Headquarters 
Procurement  Office  in  accordance  with  FAA  Order  4650. 16A. 

(5)  Provides  Assistant  Technical  Officer(s)  to  report  to  the  ARD 
Technical  Officer  for  technical  inplant  contractor  monitoring 
for  the  RTF;  responsibilities  of  the  Technical  Officer  and 
Assistant  Technical  Offlcer(s)  shall  be  as  outlined  In  the 
Contracting  Officer's  letter  of  designation. 
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(6)  Provides  technical  support  for  system  tests  conducted  at  the 
factory. 

(7)  Implements  the  RTF  program  at  the  AAC. 

(8)  Completes  the  RTF  building  annex  architectural  engineering  and 
coordinates  the  construction  and  preparation  of  the  facility  to 
house  the  RTF  system. 

(9)  Develops  detailed  RTF  Transition  and  Utilization  Plan,  to  be 
provided  In  accordance  with  the  schedule  In  Appendix  1. 

(10)  Develops  the  RTF  hardware  and  software  maintenance  policies  and 
procedures . 
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(11)  Conducts  provisioning  conferences  for  the  RTF  and  provides 
recommendations  to  the  Program  Manager  for  provisioning. 

(12)  Accomplishes  acceptance  of  Items  delivered  to  the  AAC  under 
the  RTF  contract. 

(13)  Provides  for  technical  monitoring  of  onsite  (AAC)  activities 
performed  under  the  RTF  contract. 

(14)  Participates  In  reviews  (e.g.,  design,  progress,  test)  during 
the  production  and  testing  of  the  RTF  and  supports  the 
Program  Manager  In  the  review  of  RTF  documentation  for  Its 
adequacy  and  correctness. 

(15)  Supports  APT  In  the  development  of  overall  training  plans  for 
the  RTF. 

(16)  Develops  training  curricula  and  procedures  for  the  use  of  the 
RTF  for  the  training  of  air  traffic  controllers;  conducts 
the  training. 

(17)  Develops  RTF  Instructor,  operator  and  equipment  maintenance 
personnel  requirements  and  submits  them  through  budgetary 
channels  for  review  and  approval. 

(18)  Develops  estimates  for  facility  preparation  and  logistical 
support  and  submits  them  to  the  RTF  Program  Manager. 

(19)  Develops,  In  coordination  with  the  Program  Manager,  the  RTF 
System  Shakedown  Plan  and  Procedures. 

(20)  Supports  the  Program  Manager  in  the  development  of  the  JAI 
procedures  and  criteria. 
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(21)  Establishes  financial  and  item  management  control  and  account- 
ability for  all  FAA  property  received  at  the  AAC. 

(22)  Provides  an  Assistant  Program  Manager  for  RTF  program 
activities. 

(23)  Provides  membership  to  special  groups,  committees  and  boards 
as  may  be  required  for  the  RTF. 

(24)  Provides  an  organizational  interface  with  AAT  and  AAF  to  stay 
abreast  of  changes  which  may  occur  in  the  NAS  automation. 

(25)  Provides  Inputs  for  the  PIP  and  carries  out  assigned  tasks 
defined  within  the  PIP  for  the  RTF. 


(26)  Acts  as  the  principal  staff  to  the  Program  Manager  for  con- 
ducting evaluations  and  design  reviews  to  ensure  that  func- 
ti'  nal  requirements  (including  controller  performance  measure- 
mei...s  considerations)  are  met  and  for  assessing  the  RTF 
maintainability  and  reliability. 

(27)  Identifies  personnel  requirements  for  and  continues  conducting 
ongoing  research  on  the  development  of  optimum  measures  of 
trainee  performance  and  on  optimum  methods  of  using  the  RTF 
for  training. 

(28)  Maintains  the  central  library  for  software  and  hardware  docu- 
mentation; provides  the  NAS  Documentation  Facility  with  copies 
of  the  documentation  and  updates. 

(29)  Maintains  the  RTF  hardware  and  software  after  acceptance. 

(30)  Develops  and  Implements  appropriate  physical  security  controls 
for  the  protection  of  the  RTF  and  its  contents. 

j • National  Aviation  Facilities  Experimental  Center  (NAFEC/ANA). 

(1)  Provides  technical  support,  as  required,  during  the  design  and 
implementation  phases  of  the  program. 

(2)  Provides  membership  to  groups,  committees  and  boards,  as  may 
be  required. 

(3)  Supports  software  documentation  reviews  and  acceptance  testing 
activities  as  requested. 

(4)  Maintains  the  library  copy(iei)  of  the  referenced  applicable 
documentation  in  accordance  with  FAA  Order  1750.6,  NAS  Documen- 
tation Facility. 
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(5)  Provides  controller  performance  measurement  criteria  as  requested 
by  the  Program  Manager. 

(6)  Provides  any  development  testing  and  analysis  specified  in  sup- 
port of  the  development  of  the  RTF  on  a task  basis. 

(7)  Provides  support  as  may  be  required  on  current  software  as  used 
in  the  System  Support  Facility  (SSF)  and  Terminal  Automation 
Test  Facility  (TATF) . 

(8)  Provides  support,  as  requested,  on  Digital  Simulation  Facility 
(DSF)  software  and  functions  as  may  be  applied  to  the  RTF. 

k . Regions. 

(1)  Stays  abreast  of  RTF  plans,  programs  and  schedules  to  plan 
their  overall  training  activities. 

l.  Contractors.  Each  contractual  relationship  is  to  specifically 
establish  the  responsibility  of  the  contractor  and  is  not  to 
detract  from  or  compromise  the  FAA  overall  management  responsibili- 
ties. 

m.  Boards,  Groups  and  Comnittees.  The  Program  Manager  may  appoint 
boards,  groups  or  committees  to  assist  in  the  review  of  special 
areas  and  problems  and  to  make  recommendations  for  management 
actions.  A board  to  become  active  early  in  the  program  is  the 
Selection  Evaluation  Board  (SEB)  which  will  be  established  in  accor- 
dance with  DOT  Order  4200.11,  Source  Selection.  Although  the  ACC 
provides  staff  support  to  the  Program  Manager  for  developing  con- 
tractor selection  criteria  and  evaluating  contractor  proposals,  the 
SEB  will  conduct  reviews  of  the  selection  criteria  and  contractor 
proposals  and  provide  the  basis  for  contractor  selection. 

23.  CONFIGURATION  MANAGEMENT.  The  configuration  management  procedures  for 
the  RTF  hardware  and  software  will  be  implemented  within  the  broad 
framework  of  the  FAA  procedures  which  exist  for  NAS  En  Route  Stage  A 
and  Automated  Radar  Terminal  System  (ARTS)  III.  These  procedures  are 
identified  in  FAA  Order  1800. 8D,  National  Airspace  System  Configuration 
Management.  However,  variations  from  the  existing  procedures  are 
anticipated  because  of  the  uniqueness  of  the  RTF.  It  is  a one-of-a- 
kind  system  at  the  AAC  for  the  training  of  air  traffic  controllers. 
Although  it  simulates  actual  operational  conditions  for  ATC,  the  RTF 
hardware  and  software  differs  from  the  NAS.  Changes  to  NAS  may  or  may 
not  have  substantial  impacts  on  the  RTF.  Each  NAS  change  proposal  (NCP) 
will  be  evaluated  to  determine  the  impact  on  the  RTF. 
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a.  Configuration  Control.  The  utilization  of  the  configuration  manage- 
ment process  and  functions  for  the  RTF  program  management  are 
required  during  the  life  cycle  of  the  system.  In  accordance  with 
FAA  Order  1800. 8D,  the  System  Research  and  Development  Service  has 
primary  responsibility  for  configuration  management  during  produc- 
tion and  testing  of  the  system  and  this  responsibility  transitions 
to  the  Chief  of  the  Aeronautical  Center  at  the  completion  of  Phase 
II  and  system  acceptance  at  the  AAC  facility. 

(1)  Configuration  Control  During  Production  and  Testing. 

The  Director  of  the  Systems  Research  and  Development  Service 
Is  the  Configuration  Manager  of  the  RTF  system  during  Its 
development,  production  and  testing  phaaes.  The  RTF  Engineering 
Requirement  (ER-D- 150-004)  serves  as  the  principal  document  for 
baselining  and  configuration  controlling  the  system  during  these 
phases.  It  Is  planned  that  the  ER  will  be  baselined  at  the  time 
the  FAA  approves  the  contractor’s  RTF  Design  Data  and  his  System 
Functional  Specifications.  This  follows  the  completion  of  the 
FAA's  critical  design  review.  With  the  baselining  of  the  ER, 
the  procedures  outlined  by  FAA  Order  1800. 8D  will  apply,  l.e., 
the  contractor  as  well  as  the  FAA  must  use  the  1800. 8D  procedures 
for  recommending  design  and  functional  changes  to  the  system. 

The  processing  of  NAS  Change  Proposals  (NCP)  and  the  Config- 
uration Control  Decision  (CCD)  documents  will  follow  1800. 8D 
procedures.  It  Is  recognized,  however,  that  the  contractor 
requires  configuration  control  procedures  for  his  internal 
configuration  management.  These  procedures  are  reviewed  and 
approved  by  the  FAA  and  are  useful  to  the  FAA  inplant  team  for 
the  technical  management  and  monitoring  of  the  contractor's 
work. 

(2)  Configuration  Control  After  System  Acceptance.  The  Director 
of  AAC  Is  delegated  Configuration  Management  responsibility  at 
the  completion  of  Phase  II.  He  may  redelegate  (appoint)  the 
Configuration  Manager  authority  to  a responsible  individual 
within  the  AAC  organization  who  has  responsibility  for  the  RTF 
system.  The  Director,  however,  reviews  any  controversial  and/or 
major  configuration  control  actions  prior  to  their  approval. 

The  Director  develops  an  AAC  Order  which  defines  the  local 
authority  for  configuration  management,  assigns  responsibilities 
and  outlines  the  configuration  management  procedures  to  be  used. 
The  AAC  procedures,  however,  operate  within  those  defined  In 
FAA  0*'der  1800. 8D,  l.e.,  the  FAA  NCP  and  CCD  forms  are  used 
locally,  and  the  CCDs  are  coordinated  in  the  FAA  Washington 
Headquarters  before  implementation. 
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b.  Impacts  of  NAS  ChcUiges  on  the  RTF.  Each  NCP  and  CCD  which  apply 

to  only  the  RTF  will  be  processed  within  the  FAA  Order  1800. 8D  pro- 
cedures during  production  and  within  AAC  procedures  after  Phase  II 
system  Implementation.  The  NCPs  which  are  processed  for  NAS  (En 
Route  Stage  A and  ARTS  III)  will  be  routed  to  the  RTF  Program  Manager 
for  review  and  comments  concerning  Impacts  they  may  have  on  the 
RTF  and  for  recommendations  whether  or  not  changes  need  to  be  made 
to  the  RTF.  If  changes  are  indicated,  the  Program  Manager  initiates 
the  necessary  NCP's  which  are  processed  within  FAA  Order  1800. 8D  for 
approval  to  make  changes  to  the  RTF  system  during  its  production. 
Changes  should  be  avoided,  however,  after  the  RTF  system  is  base- 
lined and  during  its  production  and  testing  so  as  not  to  cause  imple- 
mentation delays  and  adversely  impact  quality  assurance.  The  needed 
changes,  however,  should  be  recorded  and  they  may  then  be  implemen- 
ted during  Phase  II  of  the  RTF  system.  Similar  procedures  will  be 
followed  after  the  RTF  acceptance  at  the  AAC.  The  AAC  reviews  the 
En  Route  and  ARTS  III  NCP's  for  RTF  Impact.  If  changes  to  the  RTF 
are  Indicated  from  the  CCD's  which  result  for  NAS,  the  AAC  configura- 
tion management  procedures  are  applied  for  system  change  approvals. 

c.  Hardware  Configuration  Management  After  System  Acceptance.  Site 
support  for  hardware  problems  is  provided  by  AAF-600  for  NAS  equip- 
ment. The  AAC  submits  hardware  discrepancy  reports  (HDR)  to  AAF-640 
for  the  RTF  GFE  where  support  is  required.  The  HDR  system  will  also 
be  used  by  the  AAC  for  locally  correcting  deficiencies  to  the  equip- 
ment. All  changes  made  to  the  RTF  hardware  (GFE  and  RTF  peculiar) 
are  accomplished  through  the  AAC  configuration  management  procedures. 
The  AAC  maintains  hardware  documentation  for  the  RTF. 

d.  Software  Configuration  Management  After  System  Acceptance.  Software 
refers  to  the  operational,  nonoperational  support  and  maintenance 
diagnostic  computer  programs  delivered  at  system  acceptance  at  the 
AAC.  The  AAC  is  assigned  responsibility  for  the  maintenance  of  the 
software  after  system  acceptance.  The  submission  of  software  pro- 
gram trouble  reports  (PTR)  to  AAT-500  and  AAF-600  organizations  is 
not  required  unless  special  support  is  needed.  The  PTR  system  will 
be  used  locally  at  the  AAC  for  the  logging  and  correction  of  soft- 
ware problems.  All  software  changes  (Improvements,  functional 
enhancements,  etc.)  will  be  accomplished  through  the  AAC  configura- 
tion management  procedures.  The  AAC  maintains  the  software 
documentation. 

24.  QUALITY  ASSURANCE  MANAGEMENT. 

a.  During  Production.  The  contractor  establishes  a quality  control 
(QC)  program  to  Insure  that  the  required  quality  of  the  software, 
hardware  and  interfaces  are  met  and  that  the  RTF  system  meets 
functional,  performance,  design  and  maintainability  requirements. 

The  contractor  QC  program  and  procedures  are  reviewed  by  ALG,  with 
support  from  the  Program  Manager,  AAC  and  NAFEC  to  insure  that  the 
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program  meets  the  requirements  of  FAA-STD-013  and  Section  4 of 
FAA-ER- 650-021.  The  contractor  implementation  of  the  QC  program 
will  periodically  be  reviewed  by  the  Technical  Officer/Assistant 
Technical  Officer  and  ALG  during  development  and  production  of  the 
RTF  to  insure  conformance  to  the  PAA  standards  and  the  engineering 
requirements.  In  addition,  QC  considerations  will  be  principal 
items  of  review  during  formal  and  informal  reviews  of  the  RTF  develop- 
ment and  during  testing.  Inspections  may  be  made  of  equipment  com- 
ponents and  materials  used  in  the  production  of  the  equipment  to 
Insure  compliance  with  the  specifications  covering  procurement. 

b.  During  Operational  Life.  Quality  control  of  the  RTF  continues 
during  its  operational  life.  The  AAC  assumes  responsibility  to 
apply  established  FAA  QC  standards  and  procedures  for  both  hardware 
and  software  for  the  operational  system. 

25.  - 30.  RESERVED. 
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CHAPTER  3.  SYSTEM  FUNCTIONS 


31.  REQUIREMENT  FOR  THE  RTF.  The  complexity  and  criticality  of  the  oper- 
ating functions  of  the  air  traffic  controller  indicate  a requirement 
for  the  simulation  RTF  system  to  represent  the  functional  and  operational 
aspects  of  NAS  En  Route  Stage  A and  the  ARTS  III.  The  RTF  will  provide 
the  Academy  with  an  Improved  capability  for  providing  developmental 
(basic)  training  to  both  en  route  and  terminal  air  traffic  control 
specialists  (ATCS).  The  system  provides  consequence- free  ATC  simulation 
training  which  is  not  available  at  the  ATC  facilities.  It  will  also 
provide  information  about  each  student  to  assist  in  the  early  evalua- 
tion of  proficiency,  skill  level  and  developmental  progress.  An  over- 
view of  the  system  functions  is  presented  in  this  chapter. 


32.  RTF  POSITIONS  AND  STATIONS.  There  ?^e  several  positions  and  stations 

provided  by  the  RTF  for  the  conduct  and  supervision  of  student  training. 
These  are  described  below  under  two  main  categories: 

a.  Trainee  Positions 

b.  Supervisory  and  Support  Positions/Stations 

A "position"  is  one  where  the  trainee,  supervisory  or  operating  personnel 
have  access  to  the  system  through  Input/output  (I/O)  equipment  at  the 
position.  A "station"  is  one  where  I/O  equipment  to  the  RTF  is  not 
provided  but  the  stations  are  equipped  with  communications  so  that  the 
Instructor/supervisory  functions  can  be  accomplished.  Figure  3-1, 

Typical  Training  Laboratory,  provides  a schematic  of  an  RTF  training 
laboratory  and  its  associated  pilot  room. 

a.  Trainee  Positions.  The  RTF  will  provide  two  en  route  and  two 

terminal  laboratories,  each  having  six  radar  training  positions  and 
six  non-radar  controller  training  positions.  The  positions  will  be 
structured  similar  to  the  positions  found  at  an  air  route  traffic 
control  center  (ARTCC)  and  an  automated  terminal,  e.g.,  commu- 
nications network,  flight  strip  boards,  flight  strip  printers  and 
radar  displays.  The  trainee  positions  in  the  RTF  will  include  the 
following: 

(1)  Radar  Controller  Position.  This  radar  ("R")  controller  position 
will  have  a display  console  identical  to  the  operational  plan 
view  display  (PVD)  for  en  route,  and  data  entry  and  display  sub- 
system (DEDS)  for  terminal  positions.  The  displays  will  present 
selected  aircraft  indications  and  the  position  will  provide 
communications  with  the  simulated  aircraft  appearing  on  the  dis- 
play. The  capability  for  voice  recording  will  also  be  provided 
at  this  position  for  postproblem  evaluations. 

(2)  Nonradar  Controller  Position.  The  sector  ("D")  controller 
position  in  en  route  or  the  hand  off  ("HO")  controller  position 
in  the  terminal  will  provide  the  capability  for  making  and 
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accepting  handoffs.  Additionally,  this  position  provides 
training  for  manual  or  nonradar  control  through  the  use  of 
flight  progress  strips.  Voice  calling  to  simulated  adjacent 
ARTCCs,  sectors,  facilities,  etc.  will  be  a capability  and 
monitoring  the  radio  at  the  "R"  position  will  be  accomplished 
at  this  position.  The  capability  for  voice  recording  will  also 
be  provided  at  this  position  for  postproblem  evaluation. 

(3)  Pilot  Operator  Position.  Pilot  operator  positions  will  be 

located  apart  from  the  training  sectors.  Three  pilot  consoles 
will  be  associated  with  each  "R"  position.  The  operators  will 
function  as  simulated  aircraft  pilots  during  the  training 
problems.  A communications  capability  is  provided  with  the 
pilot  supervisor  station,  the  sector's  instructor  station, 
and  the  sector's  "R"  and  "D"/"H0"  positions. 

(A)  Remote  Facility  (Ghost)  Position.  A remote  facility  position 
will  provide  the  necessary  realism  at  the  training  sector  by 
performing  the  related  functions  of  other  ARTCCs,  sectors, 
terminals,  and  Flight  Service  Stations  (FSS).  These  functions 
will  include  Initiating  handoffs,  accepting  handoffs  and 
generally  "ghosting"  all  the  Interacting  functions  of  the 
other  sectors/facllltles.  Communications  interfaces  are  pro- 
vided with  the  sector's  instructor  station,  "R"  position  and 
"D"/"H0"  position  in  addition  to  the  master  Instructor  position. 

b.  Supervisory  and  Support  Positions/Stations.  To  direct  and  coordinate 
the  training  and  support  activities  within  each  training  laboratory, 
control  and  monitoring  devices  in  addition  to  communications  will  be 
provided  at  the  supervisory  and  support  positions  or  stations.  These 
positions  or  stations  Include: 

(1)  Master  Instructor  Position.  This  position  is  a part  of  the 
simulator,  with  one  position  for  each  laboratory.  It  contains 
controls  required  to  Initiate  and  control  the  training  problem 
for  each  laboratory.  Communications  interfaces  are  provided 
to  enable  this  position  to  monitor  the  training  problem  pro- 
gress as  well  as  the  instructor's  activity.  In  addition  to  the 
monitoring  functions  required  from  the  master  instructor  posi- 
tions, it  permits  the  operator  to  facilitate  corrections  to 
the  problem,  "freeze"  the  problem,  and  give  verbal  instructions 
to  the  Instructor  stations  as  well  as  the  pilot  supervisor 
stations  and  remote  facility  (ghost)  positions.  Responses 

by  the  trainees  during  a problem  will  be  recorded  for  evalua- 
tion after  the  exercise.  The  control  of  this  function  will  be 
from  the  master  Instructor  position  or  transferred  to  the 
Instructor  station  as  required. 

(2)  Instructor  Station.  An  Instructor  station  will  be  required  at 
each  training  sector.  Facilities  are  provided  to  communicate 
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with  the  simulated  pilot  positions,  remote  facility  position 
and  the  master  instructor  position  via  interphone. 

(3)  Pilot  Supervisory  Station.  A pilot  supervisory  station  will  be 
required  for  each  laboratory  but  will  be  located  with  the  pilot 
operator  positions  associated  with  a common  laboratory.  Commu- 
nications interfaces  are  provided  to  enable  the  pilot  supervisor 
to  monitor  and  Instruct  the  pilot  operators,  coordinate  activi- 
ties with  the  master  instructor  position  and  communicate  with 
the  system  monitor  position. 

(4)  System  Monitor  Position.  A system  monitor  position  will  be 
provided  for  each  pair  of  laboratories.  Each  system  monitor 
position  will  provide  for  computer  operation  in  addition  to 
operational  and  maintenance  monitoring  capabilities  for  either 
the  en  route  or  terminal  laboratories.  Communications  inter- 
faces are  provided  with  four  positions  (two  master  Instructor 
and  two  pilot  supervisory  positions)  that  are  paired  with  either 
the  en  route  or  terminal  laboratories  for  operational  and  main- 
tenance coordination. 

33.  COMMUNICATIONS.  The  communications  simulate  the  existing  leased  and 
FAA  owned  communications  used  in  ARTCC  and  terminal  facilities.  The 
communications  are  divided  into  four  sections  or  laboratories.  Two 
laboratories  simulate  en  route  operations  using  communications  equipment 
to  simulate  the  Western  Electric  300A  System  and  the  FAA  owned  radio 
channel  control  equipment.  The  other  two  laboratories  simulate  terminal 
operations  using  communications  equipment  to  simulate  the  Western 
Electric  301A  System  and  the  FAA  owned  radio  channel  control  equipment. 
There  are  no  intercommunications  between  laboratories.  Figure  3-2, 
Laboratory  Communications,  provides  a simplified  communications  block 
diagram  of  the  communications  provided  to  a typical  RTF  laboratory  and 
its  associated  pilot  room. 

a.  Training  and  Support  Communications.  Within  each  laboratory,  the 
communications  are  divided  into  the  training  communications  and  the 
support  communications. 

(1)  Training  Communications.  The  training  communications  provide  a 
simulated  Interphone,  intercom  and  radio  capability  which  is 
typical  of  equipment  in  use  in  ARTCC  and  terminal  facilities. 
Line  selection  and  calling  procedures  functionally  simulate 
the  existing  en  route  and  terminal  ATC  facilities.  The  training 
communications  include  the  training  positions  ("R"  and  "D"/ 
"HO"),  the  associated  ghost  positions  and  pilot  positions. 

(a)  Interphone  Training  Communication.  The  interphone  commu- 
nications simulate  communications  between  controllers  in 
adjacent  (remote)  ATC  facilities. 
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FIGURE  3-2.  LABORATORY  CO>C‘a'NICATIONS 


Chap  3 
Par  33 


Page  23 


r 


(b)  Intercom  Training  Conmunlcatlons.  The  Intercom  communica- 
tions simulate  communications  (Type  No.  1 circuit)  between 
controllers  within  the  same  ATC  facility. 

(c)  Radio  Training  Communications.  The  radio  communications 
capability  is  between  controller  trainees,  ghost  and  pilot 
positions.  It  is  used  to  simulate  air/ground  communica- 
tions between  controllers  and  pilots  in  aircraft. 

(2)  Support  Communications.  The  support  portion  of  the  communica- 
tions subsystem  provides  a capability  to  communicate  between 
the  master  Instructor  position,  instructor  stations,  pilot 
supervisor  station  and  the  system  monitor  position.  It  is  used 
for  administrative  and  supervisory  functions  only.  It  provides 
the  capability  to  communicate  with  the  ghost  position  and  the 
pilot  positions  of  the  training  sectors  but  not  with  the  training 
positions. 

b.  Maintenance  Communications.  Within  the  facility  there  is  a main- 
tenance circuit  to  provide  communications  from  the  system  monitor 
position  to  the  master  instructor,  instructor  and  pilot  supervisor 
station.  This  circuit  is  used  for  the  reporting  and  resolution  of 
system  and  maintenance  problems. 


34.  SIMULATED  ATC  FUNCTIONS.  The  RTF  provides  for  realistic  training  so  that 
the  practices  and  skills  learned  by  the  students  will  readily  transfer 
to  the  ATC  tasks  in  the  operational  ATC  facilities.  The  training  will 
provide  the  following: 

a.  Problem  solving  solutions  which  enable  the  student  to  receive 
training  on  increasingly  complex  problems  in  en  route  or  terminal 
ATC. 

b.  Normal  and  emergency  situations  which  require  a definite  reaction 
from  the  trainee,  but  which  are  difficult  if  not  impossible  to  create 
under  actual  on-the-job  operating  conditions.  These  situations 
include,  but  are  not  limited  to: 

(1)  Display  utilization  and  basic  radar  control  techniques. 

(2)  Aircraft  emergencies. 

(3)  Fuel  dumps. 

(4)  Adverse  weather  conditions. 

(5)  Graduated  traffic  period  loads. 

(6)  Movement  of  military  missions/formations . 
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(7)  Failure  of  system  components. 

(8)  Unusual  Increases  In  traffic  which  result  from  aircraft  having 
been  diverted  to  one  airport  due  to  closure  of  another  airport. 

(9)  Route  changes  due  to  weather,  traffic  or  other  conditions. 

(10)  Area  navigation. 

(11)  Failure  of  aircraft  communications  and  navigational  components. 

(12)  Inflight  hijack  and  bomb  threat. 

c.  Current  procedures,  as  used  operationally  In  terminal  and  en  route 
facilities,  so  that  the  trainee  will  be  better  prepared  for  more 
advanced  and  environmentally  oriented  training  at  an  assigned 
operational  ATC  facility. 

d.  Instructions  and  practice  on  equipment  similar  to  that  used  by  the 
operational  ATC  facilities. 

35.  TRAINING  EXERCISES.  The  RTF  will  provide  the  relevant  cues  and  tasks 
which  will  be  practiced  by  the  student  to  attain  the  desired  skill  level 
Individually  and  on  a team  basis  among  the  control  positions  of  opera- 
tion. Each  sector/position  Is  designed  to  operate  as  an  Independent 
unit  as  well  as  having  the  capability  of  Interacting  with  one  other 
sector  within  a common  laboratory.  This  permits  execution  of  training 
problems  that  require  one  operating  sector  or  two  operating  sectors. 
Training  exercises  to  be  conducted  on  the  radar  simulation  laboratory 
are  as  follows: 

a.  Identify  radar/beacon  aircraft  targets. 

b.  Initiate  and  accept  aircraft  handoffs. 

c.  Maintain  aircraft  Identification  at  all  times  or  take  appropriate 
actions  In  the  event  that  Identification  cannot  be  maintained. 

d.  Provide  radar  advisory  service. 

e.  Application  of  unique  ATC  procedures. 

f.  Effect  Interfacility  and  intrafaclllty  coordination. 

g.  Effect  appropriate  route  and  altitude  changes. 

h.  ATC  voice  phraseology. 

36.  DATA  PROVIDED  BY  RTF  DURING  TRAINING  EXERCISES.  The  RTF  will  provide 
the  capabilities  and  data  to  accomplish  the  training  exercises.  This 
Includes  such  things  as:  aircraft  profiles  (cruise  speed,  rate  of 
climb  and  descent,  standard  and  half  standard  rate  turns);  video  map 
displayed  on  the  DEDS;  digital  map  on  the  en  route  "R"  controller's 
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PVD;  alphanumeric  data  blocks;  display  of  weather  situations;  wind  fac- 
tors; flight  progress  strips  printed  for  the  appropriate  sectors;  non- 
beacon targets;  discrete  and  nondiscrete  beacon  codes;  Mode  C reports 
and  communications  simulating  radio  transmitting/receiving  frequencies 
and  landline  communications.  Figure  3-3,  Information  Flow,  provides  a 
block  diagram  that  shows  the  information  flow  within  a RTF  laboratory. 

TRAINEE  PERFORMANCE  MEASUREMENT  AND  EVALUATION.  The  RTF  system  provides 
a trainee  performance  measurement  and  evaluation  capability  through  the 
operation  of  the  data  recording  and  analysis  programs.  Trainee  perfor- 
mance information  is  recorded  with  the  operation  of  the  RTF  software  for 
each  individual  trainee  during  the  training  exercises.  The  recorded 
information  is  analyzed  through  the  use  of  the  DR&A  programs  and  the 
appropriate  performance  measurement  data  are  made  available  on  the  high 
speed  printer  after  completion  of  the  exercise. 

a.  Performance  Measurement  Summary.  Upon  completion  of  the  exercise, 
a summary  is  prepared  for  each  trainee.  The  form  and  content  of 
the  summary  are  subject  to  the  criteria  contained  in  the  exercise. 
A high  degree  of  objectivity  la  maintained.  The  RTF  system 
security  techniques  insure  that  there  are  no  provisions  for  modi- 
fication of  recorded  records  or  measurement  summary  by  operating 
personnel  or  other  personnel  who  have  RTF  system  access. 

b.  Permanent  Record.  A permanent  record  of  the  exercise  performance 
measurement  and  evaluation  is  prepared  for  off-line  output.  This 
record  consists  of: 


(1) 

Name  of  trainee. 

(2) 

Class  identification. 

(3) 

Date. 

(A) 

Scenario  identification. 

(5) 

List  of  constants  (scenario  air  traffic 

samples),. 

(6) 

List  of  data  elements  (trainee  induced  events  and  variables). 

(7) 

List  of  performance  measurement  factors 
criteria) . 

(raw  scoring 

(8) 

Performance  measurement  summary. 

40.  RESERVED. 


CHAPTER  A.  STUDENT  TRAINING  OBJECTIVES  AND  CONCEPTS 


41.  TRAINING  OBJECTIVES.  The  overall  objective  Is  to  provide  realistic 
basic  radar  training  to  students  to  become  potential  en  route  and  terminal 
air  traffic  controllers  through  classroom  and  simulator  training.  An 
important  activity  during  this  training  is  evaluation  of  the  students 

to  determine  their  ability  to  operate  a radar  control  position  at  a 
basic  level  and  to  proceed  to  advanced  radar  training  provided  at  the 
ARTCCs  and  the  terminal  control  facilities.  The  RTF  laboratory  is  to 
provide  a simulated  dynamic  radar  air  traffic  environment.  This  dynamic 
air  traffic  simulation  will  provide  a reference  data  base  and  a full 
range  of  control  to  establish  a realistic  simulation  of  aircraft  traffic 
and  radar  phenomena  under  a variety  of  conditions.  The  RTF  not  only 
provides  the  training  capabilities  through  realistic  simulation  but  it 
provides  information  during  training  exercises  which  will  be  used  for 
student  performance  evaluation. 

42.  STUDENT  INPUT  CAPACITY.  The  current  student  annual  input  load  for 
Academy  air  traffic  controller  training  is  approaching  1800.  It  is 
projected  that  by  the  fiscal  years  1978  and  1979  an  annual  input  load 
of  between  1,850  and  1,900  students  will  be  required  because  of  the 
expected  increases  in  air  traffic  by  that  time.  The  resources  reflected 
in  this  PIP  provide  a capability  to  train  an  annual  input  load  of  2,880 
students  as  an  upper  limit  and  2,304  as  a lower  level  over  a four  year 
period.  The  capacity  input  class  size  is  576  and  there  is  a seven  week 
overlap  between  classes.  This  represents  one  possible  alternative 

as  to  input  size  and  class  intervals.  Final  determinations  are  made 
as  the  system  becomes  operational  which  are  dependent  upon  FAA  needs 
such  as  annual  hiring  targets,  funding  considerations,  and  mix  of  student 
Inputs  between  the  en  route  and  terminal  training  needs.  This  scheduling 
could  provide  for  maximum  capacity  input  loads  for  the  first  4 years  of 
operation  as  follows: 


First  year  student  input 

Second  and  third  year  student  input 

Fourth  year  student  input 

Total  4 year  student  input  capacity 


2,880 

f2,304 

\2,304 

2,880 

10,368 


The  RTF  operation  is  planned  for  two  shifts  per  day,  five  days  per  week. 
The  RTF  requirements  provide  for  a flexibility  so  that  it  may  be  expanded 
through  system  enhancements,  if  required.  Resource  requirements  to 
operate  the  RTF  will  vary,  depending  upon  the  number  of  students  to  be 
trained. 


43.  Training  phases.  The  implementation  of  the  RTF  will  necessitate  some 

restructuring  of  the  current  terminal  and  the  en  route  training  programs. 
The  following  represents  one  possible  approach  to  training  with  the  RTF 
system: 
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a. 


Phase  I,  Indoctrination.  This  phase  is  conducted  at  the  students' 
home  facility.  It  is  an  80-hour  course.  The  course  is  an  indoctri- 
nation to  the  FAA  organization,  air  traffic  services,  and  individual 
orientation  to  emergency  readiness. 

b.  Phase  II,  Fundamentals  of  Air  Traffic  Control.  This  phase  is  con- 
ducted at  the  FAA  Academy.  The  student  receives  152  hours  of  class- 
room instruction.  All  students  receive  this  training.  This  phase 
consists  of  classroom  instruction  in  several  courses  as  follows: 
Principles  of  Flight,  Aircraft  Types  and  Characteristics,  Meteorology, 
Navigation,  Federal  Aviation  Regulations,  Air  Traffic  Control  Commu- 
nications, Air  Traffic  Services,  Flight  Assistance  Service,  Funda- 
mentals of  Radar  and  National  Airspace  System. 

c.  Phase  III,  Speciality  Classroom  Laboratory.  The  student  starts  to 
receive  training  in  a speciality;  i.e.,  terminal  or  en  route,  during 
this  phase.  A total  of  120  hours  of  academic  and  classroom  labora- 
tory training  is  given  to  the  students  taking  terminal  control 
training  and  2A0  hours  to  the  en  route  control  students. 

(1)  Terminal  — This  training  consists  of  the  application  of 
procedures  for  the  control  tower  position's  operation. 

(2)  En  route  — This  training  consists  of  application  of  procedures 
for  the  manual  "d"  control  position. 

d.  Phase  IV.  Non-Radar  Approach  Control.  The  students  taking  terminal 
control  training  will  receive  120  hours  of  academic  and  classroom 
laboratory  instructions  during  this  phase. 

e.  Phase  IV,  En  Route  and  Phase  V,  Terminal  — Speciality  Basic  Radar 
Training.  This  phase  of  basic  radar  training  utilizes  the  RTF 
laboratory  for  simulating  ATC  conditions  for  both  en  route  and  ter- 
minal control.  The  student's  time  is  divided  equally  between 
academic  (classroom)  and  hands-on  training  in  the  RTF  laboratory. 

Vfhlle  in  the  laboratory,  a student's  time  is  divided  between  operating 
support  positions  and  receiving  training  at  the  operating  positions. 

At  the  completion  of  training,  each  student  has  demonstrated  the 
capability  to  perform  radar  controller  positional  duties  within  their 
specialty  at  a basic  level  and  is  qualified  to  receive  advanced  radar 
training  within  their  specialty  at  an  ARTCC  or  terminal  facility. 

During  the  first  week,  the  student  receives  training  in  the  operation 
of  the  various  positions  in  the  RTF  laboratories.  During  this  time, 
he  receives  40  hours  of  academic  and  hands-on  training  in  the  RTF 
laboratories.  The  training  will  consist  of  such  things  as  keyboard 
entries,  use  of  the  flight  strip  printer,  manual  position  operation, 
pilot  position  operation,  ghost  position  operation  and  exposure  to 
the  operations  of  the  radar  positions.  The  operation  of  these  posi- 
tions will  include  training  in  voice  phraseology  and  operating  the 
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interphone  (300-301  systems)  and  radio  voice  techniques.  During 
the  remaining  8 weeks,  the  students  will  receive  basic  radar  training 
in  such  fundamentals  as  follows: 

(1)  Interpret  and  react  to  radar  returns  (including  radar  phenomena) , 
and  other  outputs  on  the  displays. 

(2)  Operating  the  radar  equipment  (PVD' s/DEDS ' s)  including  adjust- 
ment to  the  degree  allowed. 

(3)  Effectively  utilizing  computer  input  devices  and  reacting  to 
computer  generated  outputs. 

(4)  Using  radar  separation  standards,  coordination  procedures  and 
proper  phraseology  (as  defined  in  Handbook  7110.65)  to  solve 
elementary  radar  control  exercises. 

44.  TRAINING  SCHEDULE.  Figure  4-1  shows  a possible  schedule  for  student 
training.  The  schedule  reflects  the  previously  discussed  Information 
concerning  student  input  loads  and  the  possible  training  p>iases.  It 
shows  the  time  required  for  completing  each  phase  and  the  total  time 
a student  would  spend  at  the  Academy. 

45.  STUDENT  EVALUATION. 

a.  Evaluation  Criteria.  Continual  evaluation  of  the  student's  perfor- 
mance will  take  place  during  the  training.  The  evaluation  criteria 
to  be  used  are  being  developed  through  ongoing  research.  Procedures 
of  data  reduction  and  analysis  are  also  being  developed  as  a part  of 
this  research  activity  to  continually  improve  the  criteria  for  the 
evaluation  of  student  performance.  This  activity  will  continue, 
taking  into  consideration  the  use  of  the  RTF  at  the  Academy  as  part 
of  the  student's  training.  Such  things  as  message  inputs  (manual 
dexterity  and  proper  format),  timely  reaction  to  computer  generated 
outputs  (radar  targets,  symbols,  flight  strips,  listings,  etc.), 

use  of  proper  voice  phraseology  in  ground-to-air  communications  and 
in  intra-and  inter-facility  communications  will  be  considered  in  the 
research  activity.  The  weighting  of  the  different  evaluation  cri- 
teria and  the  cutoff  score  will  be  determined  through  joint  efforts 
of  civil  Aero  Medical  Institute  (CAMI),  FAA  Academy,  and  the  FAA 
Headquarters  staff.  In  addition,  research  work  is  underway  under 
the  direction  of  CAMI  In  evaluating  techniques,  preparing  criteria, 
and  establishing  procedures  for  controller  performance  measurement 
tests  of  radar  control  ability.  Results  of  this  research  will  be 
used  to  assist  in  providing  a means  for  verification  of  controller 
selection  criteria,  prediction  of  success  as  a radar  controller,  and 
methods  for  overall  quality  control  of  training. 

b.  Data  Reduction  and  Analysis.  The  instructor  Is  the  major  factor  In 
student  evaluations.  The  RTF  is  to  include  a DR&A  capability  which 
will  provide  Information  about  each  student  to  be  used  during  the 
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FIGURE  4-1.  PROPOSED  RTF  TRAINING  SCHEDULE 
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evaluation  process.  The  RTF  will  log  data  for  each  student  individ- 
ually during  the  conduct  of  the  training  exercise.  These  data  will 
be  presented  by  the  system  in  suitable  form,  e.g.,  summarized  and 
applying  statistical  analysis  to  the  recorded  data,  where  it  may  be 
easily  Interpreted  in  the  evaluation  of  the  student's  performance 
during  an  exercise.  The  results  of  the  research  efforts  described 
in  the  foregoing  paragraph  will  be  used,  as  appropriate,  for  the 
development  of  the  DR&A  capability  of  the  RTF  system. 

46.  - 50.  RESERVED. 
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CHAPTER  5.  PERSONNEL  RESOURCES 


51.  STAFFING  STANDARDS.  This  chapter  provides  personnel  planning  guidance 
and  estimates  of  staffing  and  workload  requirements  for  the  training 
operation  and  maintenance  of  the  RTF  system.  Position  grades  and  series 
designations  shown  are  for  planning  purposes  only.  All  positions  are  to 
be  classified  by  the  AAC  on  the  basis  of  the  current  Civil  Service 
Commission  (CSC)  classification  standards  and  related  FAA  guidelines. 

It  is  recognized,  however,  that  the  RTF  is  for  the  conduct  of  controller 
training  rather  than  for  operational  ATC,  thus  AAC  local  guidelines  may 
need  to  be  applied  or  used  to  supplement  FAA  guidelines. 

52.  PERSONNEL  AND  STAFFING  GUIDANCE.  Guidance  contained  in  this  chapter  is 
to  be  used  for  planning  purposes  in  determining  the  need  for  additional 
personnel  positions  or  funds  that  may  be  required  for  the  implementation 
of  the  RTF  system.  The  staffing  levels  shown  below  reflect  the  skills 
and  numbers  of  personnel  needed  to  support  the  number  of  students,  and 
Academy  training  phases  and  schedule  discussed  in  Chapter  4,  Student 
Training  Objectives  and  Concepts.  They  do  not  represent  absolute 
additional  Instructor  requirements  above  resources  currently  allocated 
to  the  en  route  and  terminal  initial  qualification  training  program  at 
the  Academy.  The  specific  number  of  new  staffing  required  will  depend 
upon  various  factors  such  as  the  final  configuration  of  the  training 
program  with  the  addition  of  the  basic  radar  training  phases,  student 
workload  in  any  given  year,  input  scheduling  and  other  considerations. 

The  AAC  utilizes  normal  budgetary  processes  to  obtain  any  needed  staffing 
and  funding  increases.  Where  manpower  adjustments  are  necessary  due  to 
changes  in  positions  and/or  qualification  requirements,  lack  of  personnel 
mobility,  failure  to  satisfactorily  complete  training,  etc.  , the  AAC 

is  to  take  corrective  action  when  this  can  be  accomplished  locally 
without  an  adverse  impact  on  current  employees  and  their  programs.  The 
provisions  of  the  public  law  on  equal  opportunity  shall  be  complied  with 
in  all  personnel  actions. 

a.  Personnel  Selection  Guides  and  Procedures.  Both  Ingrade  and  promo- 
tion candidates  are  to  be  selected  for  assignment  to  the  RTF  project 
in  accordance  with  the  provisions  of  CSC  Handbook  X-118,  the  FAA 
merit  promotion  plans  and  Internal  Placement  Handbook  PT  P 3330.9. 

All  positions  shall  be  designated  nonsensitive  in  accordance  with 
paragraph  7.,  Chapter  III,  Appendix  1,  FAA  Order  1600. IB. 

b.  Position  Timing  and  Training.  To  ensure  meeting  the  implementation 
schedules,  personnel  selections  must  be  made  with  sufflciLent  lead- 
time  to  allow  for  completion  of  all  prescribed  training  and  staffing 
requirements.  Additionally,  plans  are  to  be  made  well  in  advance 
and  schedules  developed  accordingly  to  provide  necessary  replacement 
for  employees  selected  for  reassignment  to  the  RTF  and  for  positional 
backfill  purposes  during  the  periods  of  training  that  selected 
employees  must  undergo.  For  guidance  on  the  policies  and  timing  of 
promotions,  reference  should  be  made  to  Handbook  3330. lA,  Merit 
Promotion  Program. 
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53.  HARDWARE  MAINTENANCE  STAFFING.  The  RTF  hardware  will  be  maintained  with 
AAC  personnel.  Staffing  requirements  for  hardware  and  diagnostic  soft- 
ware maintenance  are  based  on  workload  and  maintenance  coverage  require- 
ments. The  RTF  is  scheduled  for  operational  training  for  two  8-hour 
shifts  per  day.  The  maintenance  support  to  provide  the  Academy  with 
continuous  and  reliable  system  service  requires  hardware  maintenance 
technicians  to  be  present  during  system  operation.  The  preventive  main- 
tenance and/or  equipment  modifications  will  be  accomplished  by  the  main- 
tenance staff  on  the  third  shift  and  nonscheduled  time.  The  maintenance 
concept  is  to  "replace  now,  repair  later"  in  order  to  provide  responsive 
system  services  to  the  training  mission.  It  is  planned  that  the  site 
maintenance  staff  will  accomplish  repairs  on  assemblies  and  subassemblies 
such  as  prewired  plug-in  modules  (boards)  and  printed  circuit  cards  where 
it  is  determined  to  be  cost  effective.  FAA  Handbook  1380.40  dated  December 
8,  1976,  Airway  Facilities  Sector  Level  Staffing  Standards  System,  was 
used  as  a guide  for  the  development  of  staffing  level  requirements,  ad- 
justed to  conform  with  AAC  staffing  formula. 

a.  Hardware  Maintenance  Position  Requirements.  The  total  hardware  main- 
tenance staffing  is  estimated  at  the  following  levels  and  grade 
structures  for  the  maintenance  of  the  RTF  equipment.  This  Includes 
maintenance  of  computers  and  associated  peripherals;  display  and 
Input/output  equipment  at  the  24  training  positions  (12  en  route,  12 
terminal),  ghost  positions,  pilot  positions,  master  instructor  posi- 
tions; laboratory  associated  communications  and  voice  recorders. 


GS 


Number  Required 

Title 

Grade 

1 

Supervisor 

13 

1 

Systems  Engineer 

13 

1 

System  Performance  Specialist 

12 

3 

System  Shift  Superyisors 

12 

6 

Computer  Technicians 

11 

3 

Display  and  I/O  Technicians 

11 

3 

Display  and  I/O  Technicians 

09 

3 

Communications  Technicians 

11 

3 

Communications  Technicians 

09 

24 

Total  Positions 

b.  Hardware  Maintenance  Skill  Levels.  The  following  briefly  describes 
the  skill  levels  required  for  the  RTF  hardware  and  diagnostic  soft- 
ware maintenance  staff. 
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(1)  RTF  Supervisor/System  Shift  Supervisors,  GS-13/12.  The  prin- 
cipal RTF  hardware  maintenance  supervisor  and  the  shift  super- 
visors represent  the  top  level  of  technical  management.  The 
encumbents  of  these  positions  are  assigned  the  technical  respon- 
sibility which  encompasses  analyzing,  evaluating  and  certifying 
the  total  RTF  system  performance  for  the  hardware.  Additional 
responsibilities  include: 

(a)  RTF  Supervisor  (GS-13)  and  Shift  Supervisors  (GS-12). 

1.  Directing  and  coordinating  all  maintenance  activities 
on  the  large  number  of  complex  equipment  assemblies, 
subassemblies,  etc.  assigned  to  the  RTF. 

2_  Monitoring  system  performance  status,  directing  system 
diagnosis,  coordinating  equipment  shutdown  and  service 
restoration  with  RTF  training  supervisory  personnel. 

3 Isolating  and  correcting  hardware  errors  and  isolating 
and  reporting  software  problems. 

j4  Coordinating  with  the  designated  training  supervisor 
during  system  operations  and  providing  assurance  that 
the  RTF  performance  is  acceptable  for  conducting  the 
training  exercises. 

^ Loading  and  startup  of  the  operational  programs  when 
requested  by  the  training  supervisors. 

jS  Maintaining  hardware  technical  documentation. 

_7  Maintaining  Inventory  records  of  site  spares,  tools, 
test  equipment,  etc. 

_8  Maintaining  and  analyzing  maintenance  records. 

(b)  RTF  Supervisor  (GS-13).  In  addition  to  the  above,  the 

RTF  Supervisor  has  the  following  responsibilities: 

^ Coordinating  the  overall  hardware  maintenance  activi- 
ties with  the  RTF  training  management  and  supervisory 
personnel. 

2^  Cootdlnating  the  RTF  supply  and  maintenance  ..upport 
requirements  with  the  AAC  depot  and,  as  required,  the 
FAA  Headquarters  staff. 

^ Coordinating  with  the  RTF  system  engineer  and  the 
engineers  of  AAF  and  NAFEC  on  technical  problems 
relating  to  hardware  maintenance. 
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k Preparing  budgetary  and  other  cost  estimates  for  main- 
tenance, supply,  personnel,  modifications/upgrading, 
etc.  for  the  RTF  hardware. 

^ Developing  and  maintaining  documentation  on  hardware 
maintenance  procedures. 

(2)  Systems  Engineer.  GS-13.  This  position  is  the  senior  systems 
engineer  for  the  RTF  hardware  system.  He  is  responsible  for: 

(a)  Determining  engineering  requirements  for  all  hardware 
interfaces  and  coordinating  with  the  RTF  software  main- 
tenance staff  for  hardware  and  software  Interface  problems, 
hardware  changes  which  impact  software  and  Interface 
testing. 

(b)  Maintaining  RTF  hardware  configuration  control  and  insuring 
that  hardware  documentation  is  maintained  while  retaining 
master  copies  of  current  hardware  and  diagnostic  software 
documentation. 

(c)  Reviewing  NCPs  to  determine  Impacts  on  RTF  hardware. 

(d)  Conducting  analyses  and  studies  of  system  performance  and 
making  recommendations  for  improvements;  maintaining 
records  of  system  performance. 

(e)  Coordinating  with  systems  engineers  at  NAFEC,  AAF  and  other 
FAA  organizations  to  insure  that  the  RTF  hardware  system 
remains  in  consonance  with  en  route  and  terminal  systems. 

(3)  System  Performance  Specialist,  GS-12.  This  position  is  responsi- 
ble for  the  maintenance  of  the  diagnostic  software.  Encumbent 
requires  a combination  of  Indepth  technical  knowledge  of  hard- 
ware and  programming  knowledge  of  operational,  support  and 
maintenance  diagnostic  software.  Other  requirements  include: 

(a)  Maintaining  the  RTF  maintenance  diagnostic  software;  using 
and/or  developing  procedures  for  testing  and  debugging 
this  software. 

(b)  Updating  diagnostic  software  documentation. 

(c)  Analyzing  RTF  diagnostic  software  and  hardware  functional 
design  to  determine  the  need  for  Improvements  and/or  addi- 
tions to  the  contractor  provided  diagnostic  software. 
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(^)  Maintenance  Technicians.  The  skill  requirements  are  defined  In 
terms  of  grade  levels  GS-11  and  GS-09.  Although  the  job  titles 
under  paragraph  53.2.,  Hardware  Maintenance  Position  Require- 
ments, show  different  titles,  l.e.,  computer,  display  and  I/O, 
and  communications  technicians,  the  skill  levels  are  similar 
for  each  classification. 

(a)  Maintenance  Technicians,  GS-11.  The  Incumbents  of  these 
positions  (computer,  display  and  I/O,  and  communications) 
are  responsible  for  analyzing,  evaluating  and  certifying 
full  system  performance  of  the  highly  complex  electronic 
equipment  of  the  RTF.  Additional  duties  Include: 

^ TIaintaining  the  RTF  hardware;  isolating  and  correcting 

hardware  errors  and  malfunctions;  identifying  and  report- 
ing software  problems. 

^ Resolving  data  transfer  problems  within  a training 
laboratory . 

Loading  and  startup  of  the  operational  program  when 
requested  by  the  training  supervisory  personnel. 

^ Maintaining  the  RTF  hardware  technical  documentation. 

(b)  Maintenance  Technician,  GS-9.  Incumbents  of  these  positions 
(display  and  I/O,  and  communication  technicians)  have 
attained  an  experience  level  where  they  may  be  assigned 
the  analysis,  repair  and  evaluation  of  a subsystem  or 
equivalent  level  work  In  a complex  electronic  system. 

These  technicians  normally  work  Independently  with  a 
minimum  of  supervision.  Completed  work  Is  reviewed  for 
technical  accuracy  and  conformance  with  maintenance  policies, 
standards  and  procedures. 

54.  RTF  AUTOMATION  STAFFING.  The  AAC  will  be  responsible  for  maintenance 

and  update  of  the  RTF  software,  data  base  maintenance,  scenario  genera- 
tion and  automated  student  performance  measurements.  This  will  also 
include  the  day-to-day  physical  operation  of  the  RTF  System;  l.e., 
computer  operators  and  pilot  Instructors/supervisors.  The  personnel 
requirements  and  skill  levels  for  computer  program  maintenance  and  system 
operation  are  based  on  the  size  and  complexity  of  the  software;  the 
operational  shift  coverage  required  by  programmers/operators  l.e.,  two 
8-hour  shifts  per  day  with  one  operator  for  each  laboratory  (en  route 
and  terminal);  the  need  for  Improvements  and  enhancements  to  the  RTF 
system  after  It  becoires  operational;  exercising  software  configuration 
management  and  performing  the  maintenance  of  documentation.  It  is 
planned  that  contractor  assistance  will  be  provided  for  approximately 
one  year  following  system  acceptance  to  assist  the  AAC  in  software  main- 
tenance, In  developing  an  interactive  scenario  capability  and  providing 
on-the-job  software  training. 
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a.  Automation  Staffing  Tenure.  The  automation  staff  should  consist  of 
some  personnel  under  employment  agreements  with  return  rights  to  the 
regions  to  provide  current  field  experience  as  well  as  permanent 
personnel  with  the  required  training  and  experience  In  the  unique 
RTF  system  to  provide  continuity.  The  mix  of  personnel  with  return 
rights  In  the  2152  occupational  series  and  permanent  computer  per- 
sonnel In  the  334  occupational  series  Is  to  be  determined  by  the 
Aeronautical  Center  In  coordination  with  APT-1  of  the  Washington 
Headquarters . 

b.  Automation /Staff  Position  Requirements.  The  total  automation  staff 
Is  estimated  at  the  following  levels  and  grade  structures  for  the 
software  maintenance  and  operation  of  the  RTF. 


Number 

Required 

1 


4 


3 

8 

5 


1 

10 

37 


Posltlon/Tltle 


Supervisory  Air  Traffic  Control 
Specialists  (SATCS) 

Air  Traffic  Control  Specialists 
(ATCS)  (Computer  Programmer/ 
Analyst) 

Computer  System  Analyst 
Computer  Progrananer 
Computer  Programmer 
Computer  Operator 
Education  Specialist 
Pilot  Instructor/Supervisor 
Total 


Series/Grade 

GS-2152-14 

GS-2152-13 

GS-334-13 
GS-334-11/12 
GS-334-7/9 
GS-332-5/7 
GS- 17 10- 12 
GS- 301-5/ 7 


l!  Hardware  configuration  dependent. 


Page  40 


Chap  5 
Par  53 


Automation  Staff  Position  Skill  Requirements • 

(1)  SATCS,  GS-14.  The  Incumbent  of  this  position  Is  the  overall 
manager  of  the  RTF  Automation  Staff  and  Is  responsible  for  all 
operational  and  nonoperat lonal  software  (excludes  hardware 
maintenance  diagnostic  software)  for  the  RTF.  In  addition  to 
the  management  responsibilities,  the  supervisor  performs  the 
following  functions: 

(a)  Coordinates  with  RTF  training  personnel  concerning  new 
air  traffic  control  operational  and  training  functional 
requirements,  system  changes  and  system  improvements. 

(b)  Monitors  RTF  system  performance  and  testing  activities. 

(c)  Coordinates  all  software  activities  with  the  RTF  hardware 
maintenance  and  training  organizations. 

(d)  Coordinates  software  activities  with  outside  organizations 
e.g.,  NAFEC's  ANA  and  AAT  software  groups,  to  stay  abreast 
of  other  FAA  systems  and  developments  for  possible  Impact 
on  the  RTF  and  Industry  for  state-of-the-art  reasons. 

(e)  Maintains  software  conf Igui atlon  management,  reviews 
NCPs  which  may  impact  RTF  software  and  provides  Impact 
Information. 

(f)  Develops  personnel,  budgetary  and  other  requirements 
information. 

(g)  Insures  security  of  the  RTF  system  Including  assurance 
against  unauthorized  access  to  software,  data  and  hardware 
elements. 

(h)  Maintains  security  of  the  RTF  system  to  Insure  conformance 
with  FAA  Orders  1600.54  and  1350.22. 

(1)  Schedules  the  RTF  computer  system  time  according  to 
established  priorities. 

(2)  ATCS  (Computer  Programmer/Analyst),  GS-13. 

(a)  Reviews  and  evaluates  all  NAS  change  documents  (CCD’s, 
NCP's  and  Case  Files)  for  RTF  system  Impact. 

(b)  Analyzes  new  field  requirements  for  RTF  system  Impacts 
and  makes  recommendations.  This  Includes  both  functional 
requirements  and/or  hardware  requirements.  Evaluation 
Information  includes  such  things  as  impacts  on  processing 
times,  storage  capacity,  procedures,  costs  and  schedules. 


(c)  Provides  termlnal/en  route  automation  expertise  and 
assistance  to  other  RTF  automation  personnel  and  instruc- 
tors. 

(d)  Develops  functional  requirements  documentation  for 
approved  RTF  system  changes. 

(e)  Develops  student  air  traffic  exercise  scenarios. 

(f)  Assists  in  preparing  automated  student  performance  measure- 
ment criteria. 

(g)  Acts  as  the  principal  staff  for  RTF  data  base  maintenance. 

(h)  Maintains  system  and  functional  documentation  which  has 
been  placed  under  configuration  management. 

(i)  Provides  technical  monitoring  and  coordination  over  the 
computer  programmers  to  insure  that  the  software  meets 
user  functional  requirements. 

(j)  Provides  technical  assistance  and  instruction  to  the  RTF 
Instructor  personnel  in  the  development  and  use  of  sce- 
narios for  conducting  the  training  exercises. 

(k)  Develops  functional  testing  requirements  for  testing  system 
changes  and  monitors  testing  activities. 

(l)  Measures  system  performance  and  conducts  special  studies 
through  simulation  modeling  and/or  by  other  means. 

(3)  Computer  Systems  Analyst,  GS-13. 

(a)  Translates  functional  requirements  into  design  logic;  e.g., 
develops  algorithms,  procedures,  data  design  and  data  flow. 
Performs  analyst  duties  which  define  the  system  at  a level 
where  the  computer  programmers  can  interpret  the  design 
information  and  write  computer  programs. 

(b)  Evaluates  new  requirements  for  RTF  system  impacts.  This 
includes  both  functional  requirements  and/or  hardware 
requirements.  Evaluation  Information  includes  such  things 
as  Impacts  on  processing  times,  storage  .apaclty,  proce- 
dures, costs  and  schedules. 

(c)  Maintains  software  security  of  the  RTF  system  including 
assurance  against  unauthorized  access  to  software  and  data. 
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(d)  Develops  student  air  traffic  exercise  scenario  generation 
software  and  assists  in  preparing  automated  student  per- 
formance measurement  criteria. 

(e)  Maintains  system  and  software  documentation  which  has  been 
placed  under  configuration  management. 

(f)  Provides  technical  monitoring  and  coordination  over  the 
computer  programmers  to  insure  that  the  software  meets 
user  and  RTF  system  performance  requirements. 

(g)  Provides  technical  assistance  to  the  RTF  personnel  in  the 
development  of  scenarios  for  conducting  the  training 
exercises. 

(h)  Develops  testing  criteria  for  testing  changes  and  monitors 
testing  activities  to  insure  system  performance  require- 
ments are  met. 

(i)  Measures  system  performance  and  conducts  special  studies 
through  simulation,  modeling  and/or  by  other  means. 

(j)  Assists  in  the  review  of  NAS  change  documents  which  may 
impact  RTF  software. 

(4)  Computer  Programmers,  GS-7/12. 

(a)  Designs  the  detailed  flow  charts  for  the  computer  programs 
and  writes,  documents  and  tests  the  computer  programs. 

(b)  Analyzes  software  problems  and  corrects  errors,  as 
required. 

(c)  Performs  software  testing  activities. 

(d)  Develops  and  maintains  the  software  for  system  initiali- 
zation. 

(e)  Monitors  and  updates  the  RTF  operating  systems,  utility, 
system  support  software  and  data  base. 

(f)  Maintains  the  software  library  Including  utility  and 
other  support  software. 

(g)  Assists  the  system  analyst  in  the  maintenance  of  software 
documentation  and  in  system  performance  evaluation. 

(h)  Assists  RTF  personnel  for  the  development  of  scenarios 
for  conducting  training  exercises. 
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(5)  Computer  Operators.  GS-5/7. 


(a)  Operates  all  RTF  equipment  in  the  computer  room;  i.e., 
monitors  the  consoles,  manipulates  the  computer  controls, 
places  information  media  into  the  Input  devices,  removes 
the  output  and  performs  other  related  functions. 

(b)  Receives  and  records  messages  from  RTF  laboratory  positions 
and  stations  concerning  RTF  operations  and  problems;  takes 
action  for  the  resolution  of  problems. 

(c)  Reports  problems  and  error  conditions  in  sufficient  detail 
so  that  diagnosis  and  maintenance  (hardware  or  software) 
can  be  performed. 

(d)  Assists  in  system  generation  (initial  start)  and  accom- 
plishes new  starts  and  restarts. 

(e)  Maintains  operating  logs  and  other  records  concerning  the 
operation  and  maintenance  of  the  system. 

(f)  Maintains  the  tape  and  disc  library. 

(6)  Education  Specialists,  GS-12. 

(a)  Develops  and  coordinates  RTF  policies  and  procedures  for: 
Curriculum  planning  and  development. 

2 Training  validation. 

2,  Student  evaluation. 

^ Training  procedures. 

5 Analysis  of  test  results. 

b Selection,  use  and  evaluation  of  audlo/visual  aids  and 
training  devices. 

2_  Effective  use  of  current  educational  and  psychological 
technology. 

8 Overall  course  administration. 
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(b)  Maintains  a system  of  accountability  for  RTF  student  eval- 
uations which  includes  security,  documentation  and  necessary 
reports  on  examinations  utilization. 

(c)  Conducts  educational  research  and  maintains  currency  on 
new/improved  methods  of  course  design,  training  techniques, 
multimedia  approaches,  training  aids  and  devices  and 
evaluation  techniques. 

(d)  Proposes,  guides  and  evaluates  RTF  training  research  pro- 
jects. 

(e)  Functions  as  an  advisor  in  analyzing  RTF  training  results 
and  effectiveness  of  the  teaching/learning  process  in  the 
RTF  training  environment. 

(f)  Coordinates  student  testing  activities  with  Instructors, 

FAA  Academy,  and  CAMI  personnel. 

(g)  Assists  in  measuring  student  performance  and  assists  CAMI 
personnel  in  special  studies  and  psychological  projects. 

(7)  Pilot  Instructors,  GS-5/7. 

(a)  Instructs  and  monitors  student  pilots  in  pilot  console 
operations  and  pilot  laboratory  procedures. 

(b)  Assists  RTF  Instructors  and  student  pilots  during  exercise 
operations. 

(c)  Assists  RTF  Automation  Staff  personnel  in  pilot  console 
operations  for  possible  improvements  and/or  updates. 

(d)  Operates  RTF  pilot  consoles,  monitors  consoles,  manipulates 
pilot  console  keyboards  and  associated  I/O  devices. 

(e)  Identifies  and  assesses  pilot  console  laboratory  problems 
and  alerts  necessary  personnel. 

(f)  Conducts  pilot  console  classroom  training. 

55.  RTF  INSTRUCTOR  STAFFING.  Additions  to  current  air  traffic  Instructor 
personnel  levels  will  be  required  to  Insure  adequate  instructor-to- 
student  ratios  for  RTF  training  and  operations. 

a*  RTF  Instructor  Recruitment  and  Availability.  The  RTF  instructor 
personnel  will  be  required  to  perform  onsite  RTF  testing  and 
scenario  building  activities,  receive  Instructor  training  and 
accomplish  RTF  familiarization.  Some  of  these  activities  are  esti- 
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mated  to  begin  approximately  h months  before  the  RTF  system  accep- 
tance. The  requirement  exists  for  trained  RTF  instructors  to  staff 
all  positions  (training,  pilot,  ghost  and  master  Instructor). in  one 
en  route  and  one  terminal  RTF  laboratory  during  onsite  testing. 

A total  of  74  RTF  instructors/pilot  supervisors  are  required  to  staff 
these  positions  in  the  two  laboratories.  Since  RTF  instructor 
personnel  may  be  recruited  from  FAA  regional  organizations,  the  AAC 
is  responsible  to  insure  adequate  recruitment  and  selection  lead 
times  which  will  provide  RTF  instructor  availability  6 months  prior 
to  the  RTF  system  acceptance  date. 

b.  RTF  Instructor  Requirements.  The  RTF  instructor  personnel  levels 
which  are  described  below  apply  only  to  the  RTF  laboratories  or 
Phase  IV  for  en  route  training  and  Phase  V for  terminal  training. 
These  levels  are  based  on  the  maximum  student  input  loading  as 
described  in  Chapter  4,  Student  Training  Objectives  and  Concepts. 

The  actual  instructor  requirements  for  conducting  RTF  laboratory 
training  will  be  based  on  the  expected  phased  student  loading  at 
the  time  the  RTF  becomes  operational.  The  actual  instructor 
requirements  will  be  reflected  in  the  AAC  budgetary  submissions 
for  supporting  the  RTF.  Other  FAA  Academy  air  traffic  Instructor 
requirements  for  other  phases  of  training,  class  lead  instructor, 
and  supervisory  personnel  positions  are  not  included  in  the  RTF 


instructor  personnel  levels  shown  below. 

Instructor  positions  required  for  each  7 

RTF  laboratory 

Number  of  RTF  laboratories  4 

(2  en  route,  2 terminal) 

Number  of  shifts  of  operation  for  the  2 

RTF  laboratories  

Sub  Total  (7x4x2-  56)  56 

FAA  staffing  standard  positional  factor  x 1.65 

(allows  for  annual  and  sick  leaves  and  training)  

Sub  Total  92.4 


The  FAA  Academy  academic  preparation  factor 
is  .0669.  This  is  for  time  allowed  an 
Instructor  to  prepare  lesson  plans,  course 
materials,  etc.,  for  laboratory  instruction, 
therefore: 

1.0669  X 92.4  - 98.58  or; 

Total  RTF  laboratory 

instructors  required  ■ 99 
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c.  RTF  Instructor  Skill  Level  Requirements,  ATCS  (Instructor),  GS-13. 

RTF  instructor  personnel  must  be  fully  qualified  radar  air  traffic 
control  specialists  in  either  en  route  or  terminal  ATC.  They  must 
be  familiar  with  the  latest  ATC  rules,  regulations,  procedures  and 
the  use  of  automation  equipment  for  the  control  of  air  traffic.  The 
rotation  of  Instructors  from  the  Regions  will  facilitate  the  currency 
of  the  Academy  Instructors.  Other  requirements  include: 

(1)  Conducting  classroom  instructions. 

(2)  Conducting  RTF  laboratory  Instructions. 

(3)  Evaluating  the  performance  of  students. 

(4)  Assisting  in  the  development  of  scenarios  for  RTF  laboratory 
training  exercises. 

56.  CLERICAL  PERSONNEL.  The  foregoing  personnel  estimates  do  not  include  the 
requirement  for  clerical  support  personnel  for  the  RTF  system.  These 
requirements  will  be  developed  by  the  AAC,  using  the  AAC  established 
standards  for  determining  clerical  personnel  skills  and  levels.  The 
requirements  will  be  reflected  within  the  AAC  manpower  and  budgetary 
submissions  for  the  appropriate  fiscal  years  in  consonance  with  the 
scheduled  time  these  personnel  resources  are  needed. 

57.  - 60.  RESERVED. 
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CHAPTER  6.  AERONAUTICAL  CENTER  PERSONNEL  TRAINING 


61.  TRAINING  REQUIREMENTS.  This  chapter  provides  guidance  for  the  develop- 
ment of  detailed  training  plans  and  for  the  conduct  of  training  for  the 
AAC  personnel  who  will  operate,  maintain  and  conduct  training  with  the 
RTF.  This  includes  training  for  hardware  and  software  maintenance, 
system  operator  and  instructor  personnel. 

62.  TRAINING  OBJECTIVES.  The  objective  is  to  develop  training  plans  and 
programs  which  will  permit  the  AAC  to  integrate  the  RTF  into  the  NAS 
training  programs  and  to  conduct  the  highest  quality  of  ATC  training, 
utilizing  FAA  resources.  This  includes  the  more  detailed  Personnel  and 
Training  Requirements  Plan  to  be  developed  by  AAC  for  hardware  and  soft- 
ware maintenance,  instructor  and  operator  training  so  that  it  can  assume 
full  responsibility  for  all  aspects  of  the  RTF  activity  without  con- 
tractor assistance  as  soon  as  possible  after  system  acceptance.  For 
the  total  program,  plans  are  to  consider:  manpower  resources  and  utili- 
zation factors;  the  schedule  for  system  implementation;  system  operating 
and  maintenance  concepts;  training  resources  and  other  factors  which  may 
affect  the  RTF  program. 

63.  HARDWARE  MAINTENANCE  TRAINING.  Hardware  maintenance  training  will  con- 
sist of  Academy  provided  formalized  training  and  on-the-job  training 
(OJT)  for  the  maintenance  of  GFE  and  contractor  provided  formalized 
training  and  OJT  for  contractor  provided  RTF  equipment.  The  following 
Information,  to  be  included  in  the  AAC  developed  Personnel  Training 
and  Requirements  Plan,  is  to  be  used  for  broad  planning  and  policy 
guidance:  detailed  requirements,  numbers  to  be  trained,  training 
schedules,  etc. 

a.  Maintenance  Training  for  GFE.  Personnel  requiring  training  for  the 
maintenance  of  GFE  will  be  scheduled  into  currently  existing  Academy 
training  courses  which  are  conducted  for  the  training  of  regional 
personnel  for  the  en  route  and  terminal  automation  equipment  mainte- 
nance. It  is  planned  that  some  of  these  trainees  will  be  used  for 
the  backfill,  i.e. , trained  personnel  from  the  current  AAC  hardware 
maintenance  organization  will  be  transferred  to  the  RTF  program 
and  newly  trained  personnel  will  be  used  for  the  backfill.  This  will 
provide  an  early  nucleus  of  experienced  personnel  for  the  maintenance 
of  the  GFE  used  as  a part  of  the  RTF.  The  formalized  training  will 
be  completed  well  in  advance  of  RTF  delivery  to  the  AAC.  The  type 
of  training  will  be  classroom  system  theory  training  and  hands-on- 
equipment  training  in  the  maintenance  training  laboratory.  It  will 
emphasize  preventive  maintenance  and  analytical  approaches  to  mal- 
function diagnosis.  It  will  Include  the  use  of  test  equipment  and 
computer  diagnostics  for  performing  onsite  maintenance. 

For  those  maintenance  personnel  requiring  refresher  training  or 
upgrading,  OJT  for  the  maintenance  of  GFE  will  be  provided  by  the 
RTF  maintenance  staff.  This  training  may  start,  however,  prior  to 
RTF  equipment  delivery  by  the  trainees  being  temporarily  assigned 
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to  the  existing  hardware  maintenance  organizations  of  the  AAC.  The 
GFE  maintenance  staff  should  be  sufficiently  trained  and  skilled  so 
as  to  provide  responsive  GFE  maintenance  support  at  system  delivery 
and  during  contractor  checkout  and  acceptance  testing  activities. 

The  qualification  requirements  for  receiving  maintenance  training 
will  be  in  accordance  with  existing  FAA  standards. 

b.  Maintenance  Training  for  Contractor  Provided  Equipment.  The  hardware 
maintenance  training  for  contractor  provided  equipment  (non-GFE)  will 
be  provided  by  the  RTF  contractor.  He  will  conduct  both  formalized 
classroom  and  OJT.  The  formalized  training  will  be  completed  prior 
to  the  delivery  of  the  system  to  the  AAC  and  it  is  expected  to  be 
conducted  at  the  contractor's  facility.  The  OJT  will  be  conducted 
as  part  of  the  contract  maintenance  support  contract,  following 
equipment  delivery  to  the  AAC  and  continuing  for  an  estimated  period 
of  six  months  to  one  year  after  system  acceptance.  , 

(1)  Formalized  Hardware  Maintenance  Training.  This  contractor  pro- 
vided classroom  training  for  the  contractor  provided  equipment 
will  emphasize  preventive  maintenance  and  analytical  approaches 
to  malfunction  diagnosis.  It  will  include  the  use  of  test 
equipment  and  computer  software  diagnostics  for  performing  field 
maintenance.  The  training  is  expected  to  require  10-14  weeks 

at  the  contractor  facility,  to  be  completed  during  the  latter 
stages  of  system  development  and  prior  to  equipment  delivery  to 
the  AAC.  The  trainees  will  be  qualified  in  the  maintenance  of 
complex  electronic  equipment  and/or  will  have  completed  Academy 
maintenance  training  courses  for  the  maintenance  of  electronic 
equipment.  The  numbers  of  personnel  to  be  trained,  length  of 
the  training  period  and  the  training  schedule  will  be  described 
in  more  detail  in  the  AAC  developed  Personnel  and  Training 
Requirements  Plan. 

(2)  On-The-Job  Training  for  Hardware  Maintenance.  The  RTF  contractor 
will  provide  OJT  for  contractor  furnished  RTF  equipment  (non- 
GFE)  as  part  of  a hardware  maintenance  support  contract.  It  is 
expected  to  cover  a six-month  to  one-year  period  following  system 
acceptance  at  the  AAC.  It  is  expected  there  will  be  an  option 

to  extend  the  maintenance  support  contract,  depending  upon  the 
ability  of  AAC  to  acquire  and  train  hardware  maintenance  per- 
sonnel for  the  RTF. 

(a)  Hardware  OJT.  The  objective  of  the  OJT  is  for  the  develop- 
ment of  full  AAC  personnel  competence  in  performing  main- 
tenance operations  on  all  elements  of  the  contractor  fur- 
nished equipment.  However,  maintenance  of  the  Interfaces 
between  GFE  and  other  equipment  will  be  major  considera- 
tions. The  OJT  is  the  follow-on  training  at  the  RTF  after 
trainees  have  completed  the  formal  training  received  at  the 
contractor  facility.  Some  practical  OJT,  with  the  student 


Page  50 


Chap  6 
Par  63 


performing  actual  maintenance  tasks,  will  be  exercised 
to  permit  the  trainee  to  duplicate  and  practice  the 
techniques  demonstrated. 

(b)  Diagnostic  Software  Training.  As  a part  of  the  OJT 

activity  at  the  AAC,  there  will  be  training  in  the  main- 
tenance and  use  of  the  hardware  diagnostics  software. 

The  prerequisite  for  this  OJT  is  that  the  software 
analysts/programmer  will  have  completed  the  contractor 
provided  training  in  the  use  of  the  RTF  computer  automa- 
tion assembly  language  (or  higher  order  language)  which 
is  used  in  the  development  and  maintenance  of  RTF  software. 

6A.  SOFTWARE  TRAINING.  The  RTF  contractor  will  provide  classroom,  self- 
study  and  OJT  Instructions  for  the  software  system  analysts  and  pro- 
grammers. It  is  expected  that  some  formalized  training  will  be  conducted 
at  a contractor  training  facility.  With  the  contractor  furnished  hard- 
ware planned  to  be  off-the-shelf  equipment,  it  is  expected  that  the 
contractor  will  make  available  a variety  of  courses  for  training  per- 
sonnel at  various  skill  levels,  e.g. , at  the  beginner's  level  and 
through  the  higher  skill  levels.  Training  offered  for  beginners  will 
be  more  generalized  in  the  field  of  data  processing;  training  for 
skilled  software  personnel  with  experience  will  be  more  oriented  toward 
the  specific  needs  of  the  RTF  software  maintenance.  The  AAC  will  match 
the  training  requirements  to  their  personnel  skill  levels  and  will 
develop  and  schedule  the  training  requirements  as  part  of  its  Personnel 
and  Training  Requirements  Plan. 

a.  Operational  Support  Software  Training.  As  indicated  later  in  para- 
graph 78,  Software  Maintenance,  of  Chapter  7,  the  objective  is  to 
develop  an  early  FAA  capability  for  the  maintenance  of  the  RTF  soft- 
ware. Initial  emphasis  will  be  placed  on  training  in  the  operational 
support  software  as  it  is  expected  that  the  contractor  will  have 
available  and  provide  standard  training  courses  for  this  software, 
e.g.,  training  in  the  assembly  language,  higher  order  languages  and 
other  support  software  described  in  Chapter  7,  In  addition,  it  is 
expected  that  the  RTF  program  monitor  will  represent  software  which 
the  contractor  makes  available  with  the  computer  hardware.  Early 
training  in  this  software  will  also  be  accomplished  for  AAC  personnel. 
All  RTF  system  analysts  and  computer  programmers  (Including  those 
to  be  responsible  for  hardware  maintenance  diagnostic  software)  who 
have  software  backgrounds  should  receive  training  in  the  support 
software  and  the  program  monitor.  More  basic  training  may  be  accom- 
plished through  individuals  attending  Introductory  electronic  data 
processing  courses  for  those  who  have  no  experience  in  data  pro- 
cessing. Self-study  course  material  should  also  be  provided  by  the 
RTF  contractor.  Additionally,  the  contractor  should  have  available 
a service  center  computer  for  the  support  of  AAC  software  training. 
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b.  Operational  Software  Training.  The  training  for  maintaining  the 

operational  software  will  be  scheduled  to  occur  later  in  the  training 
program  because  this  involves  the  project  software  which  must  be 
designed,  produced  and  tested  to  meet  the  specific  requirements  of 
the  RTF.  This  software  consists  of  the  computer  programs  described 
in  Chapter  7.  It  is  expected  that  both  formalized  and  OJT  will  be 
provided  by  the  RTF  contractor, 

Q)  Formalized  Training.  The  system  analysts  and  programmers  will 
have  completed  the  standard  course  training  in  the  support 
software  and  program  monitor  before  starting  formalized  training 
for  the  operational  software.  Generally,  contractor  developed 
training  courses  for  the  operational  software  will  be  non- 
standard and  will  be  specifically  oriented  toward  the  software 
maintenance  needs  of  the  RTF  operational  real  time  system.  The 
RTF  program  manager  and  the  AAC  will  coordinate  the  contractor 
efforts  for  developing  and  providing  the  proper  training  for 
the  RTF  operational  software.  Some  formalized  training  may  be 
accomplished  before  system  delivery,  followed  with  a larger 
amount  accomplished  after  system  acceptance  at  the  AAC. 

(2)  OJT.  As  indicated  in  Chapter  7,  the  RTF  contractor  will  provide 
software  maintenance  support  for  approximately  one  year  after 
system  acceptance.  During  this  period  of  time,  the  contractor 
will  provide  OJT  for  software  maintenance  personnel.  This 
includes  the  AAC  personnel  who  will  accomplish  the  actual  soft- 
ware maintenance  and  software  enhancements  under  the  guidance  and 
assistance  of  the  contractor  software  personnel.  Classroom 
problems,  however,  may  also  be  given  to  the  students  and  the  RTF 
system  may  be  used  by  the  programmers  on  a noninterfering  basis 
for  the  OJT. 

65.  COMPUTER  OPERATOR  TRAINING.  The  objective  of  the  FAA  is  to  develop  the 
capability  to  assume  equipment  operating  responsibilities  by  final  accep- 
tance of  the  RTF  system.  The  RTF  contractor  will  provide  an  onsite 
operator  training  course.  The  training  may  be  both  formalized  and  OJT. 

The  OJT  will  be  provided  by  the  contractor  until  tl>e  computer  operators 
become  proficient  in  system  operation.  It  is  expected  that  the  operator 
training  will  be  accomplished  during  site  installation,  testing  and 
system  acceptance  activities. 

66.  INSTRUCTOR  TRAINING.  Instructor  training  principally  involves  the  RTF 
instructor  personnel,  however,  supervisory,  management  and  pilot 
instructor  personnel  will  also  require  training.  The  contractor  will 
provide  training  to  a nucleus  instructor  group  at  his  facility.  The 
contractor  will  also  provide  RTF  instructor,  pilot  and  supervisory/ 
management  training  at  the  AAC  following  system  delivery.  This  training 
will  be  both  classroom  and  OJT.  The  instructor  training  will  cover  but 
will  not  be  limited  to  the  following  areas: 
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a.  Overall  system  logic,  including  a comprehensive  study  of  all  the 
functions  performed  by  the  RTF. 

b.  All  I/O  requirements  tor  all  positions  (radar  and  ncn radar,  pilot, 
ghost,  master  Instructor)  and  the  actions  required  at  these  posi- 
tions for  controlling  the  training  exercise. 

c.  Configure  the  laboratory,  Initiallze-start , stop-terminate , suspend- 
freeze,  restart-continue  problems  during  a training  exercise. 

d.  Procedures,  methods,  restrictions,  etc.  for  developing  and  main- 
taining training  scenarios. 

e.  Use  of  the  DR&A  capabilities  to  be  provided  with  the  RTF  so  that 
Instructor  personnel  may  properly  interpret  and  use  the  DR&A  computer 
outputs  for  evaluating  students. 

The  OJT  will  be  an  Important  part  of  the  instructor  training  program 
to  qualify  for  an  RTF  Instructor.  Because  of  the  relatively  small 
amount  of  time  the  contractor  has  for  system  development,  only  limited 
OJT  can  be  expected  at  the  contractor  facility.  Therefore,  most  of  the 
OJT  must  be  accomplished  at  the  Academy  after  system  delivery.  It  is 
expected  that  some  OJT  can  be  accomplished  during  testing  and  system 
evaluation.  Additional  OJT  may  also  be  required  after  system  acceptance 
and  during  the  system  shakedown  period  to  qualify  RTF  Instructor  per- 
sonnel. The  instructor  training  requirements  and  methods  for  accomplish- 
ment will  be  defined  in  more  detail  in  the  AAC  developed  Personnel  and 
Training  Requirements  Plan. 

67.  - 70.  RESERVED. 
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71,  AERONAUTICAL  CENTER  ESTABLISHMENT  RESPONSIBILITIES.  The  responsibilities 
of  the  AAC  include  four  major  activities:  (1)  site  engineering,  (2)  site 
preparation  work,  (3)  contractor  related  work.  Including  contractor  ac- 
tivities monitoring  and  providing  assistance  to  the  contractor  at  the 
site  to  efficiently  accomplish  the  contractor  RTF  implementation  activ- 
ities and  (4)  implementation  and  operation  of  the  RTF. 

a.  Site  Engineering.  The  AAC  has  the  responsibility  for  acquiring 
additional  building  space,  accomplishing  the  engineering  and 
managing  the  construction  work  required  for  the  installation  and 
operation  of  the  RTF  equipment.  This  includes  providing  classroom 
and  administration  space,  fixtures  and  training  aids  for  trainees 
and  instructors  and  for  work  and  storage  space  required  by  mainte- 
nance and  support  personnel.  The  additional  space  is  to  be  provided 
by  the  City  of  Oklahoma  City  by  building  an  annex  to  existing  facili- 
ties. Site  engineering  includes  the  normal  activities  such  as  the 
architectural  design;  the  preparation  of  drawings  and  work  orders; 
the  coordination  of  the  annex  construction  and  site  preparation  work. 
Including  the  installation  of  cable  ladders,  ducts,  AC  power  wiring, 
and  air  conditioning.  The  AAC  prepares  the  building  design  documents 
and  cost  estimates  for  engineering  and  annex  construction  and  pro- 
vides copies  to  the  RTF  Program  Manager. 

b.  Site  Preparation  Work.  The  AAC  will  manage  all  site  construction 
and  preparation  work  through  use  of  its  internal  resources  and/or  by 
contract.  This  includes  annex  construction,  computer  flooring,  power, 
air  conditioning  and  filtering,  cable  ladders  and  raceways  and  other 
environmental  requirements.  The  contractor  provides  an  Installation 
Plan  and  Report  (see  Appendix  1 for  scheduled  delivery  of  plan)  to  be 
used  by  AAC  for  site  engineering  and  annex  construction.  In  order  to 
permit  the  RTF  contractor  to  develop  the  Installation  Plan  and  Report, 
the  AAC  provides  him  environmental  Information  concerning  the  annex 

to  house  the  RTF.  This  includes  such  things  as  planned  location  for 
the  equipment,  floor  plan  layout,  proposed  cable  routing,  location 
of  power.  Information  on  access  restrictions,  if  any,  and  floor 
loading  restrictions.  This  information  is  to  be  provided  to  the 
Program  Manager  for  review  and  delivery  to  the  contractor  as  shown 
in  the  Appendix  1 schedule.  The  contractor  developed  plan/report 
will  contain,  as  a minimum,  the  following  general  and  typical  infor- 
mation for  the  AAC  for  site  preparation: 

(1)  System  block  diagram  with  a short  narrative  general  description 
of  the  functional  capabilities  and  hardware  subsystems. 

(2)  Floor  plan  layouts  for  the  computer  room  and  laboratories, 
including  information  on  equipment  placement  limitations,  e.g., 
maximum  distances  between  equipment  comprising  the  system. 

(3)  Detailed  physical  description  of  the  equipment,  including 
physical  size,  weight,  clearance  factors,  ventilation  or  air 
conditioning  requirements,  cable  entry,  exit  features,  etc. 
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(4)  Cable  and  duct /overhead  ladder  requirements,  including  such 
items  as  information  on  subsystem  cable  interconnection  require- 
ments, system  cable  connections  to  signal  junction  box,  quantity 
of  cables  to  be  used,  etc. 

(5)  Power  requirements,  including  information  on  the  size  and  type 
of  power  cabling  to  be  used  and  the  type  and  size  of  required 
government  furnished  power  panels. 

(b)  System  and  equipment  grounding  requirements. 

(7)  Any  other  technical  or  general  information  that  will  be  required 
in  order  to  properly  prepare  a site  for  installation  activities 
that  should  be  considered  for  proper  installation,  operation  and 
maintenance  of  the  equipment. 

The  site  preparation  activities  are  further  described  in  Chapter  9, 
Environment . 

c . Contractor  Monitoring  and  Support . 

(1)  At  Contractor's  Facility.  The  FAA  Program  Manager  is  delegated 
responsibility  by  the  FAA  Contracting  Officer  (ALG-300)  for  con- 
tractor management  during  system  development  and  factory  accep- 
tance testing.  The  AAC  provides  support  during  this  period  by 
providing  representation  at  the  contractor  facility  as  Assistant 
Technical  Officer(s)  to  the  ARD  Technical  Officer  appointed  by 
the  FA.\  Contracting  Officer.  The  AAC  also  provides  spare  parts 
for  GFE  at  the  contractor  facility  on  a reimbursable  basis  and 
special  GFE  tools  and  test  equipment  for  GFE  maintenance  by  the 
contractor  to  be  returned  at  the  completion  of  the  procurement 
contract . 

(2)  At  RTF  Site.  With  the  installation  of  the  RTF  at  the  Academy, 
contractor  management  and  support  responsibilities  gradually 
transition  to  AAC.  The  AAC  will  support  the  contractor  by  pro- 
viding working  space,  utilities,  site  modifications,  spare  parts 
storage  for  contractor  provided  hardware  and  other  support  that 
may  be  required  for  the  timely  installation  and  testing  of  the 
RTF  system.  The  AAC  also  provides  all  maintenance  and  supply 
support  of  GFE  starting  with  system  delivery. 

d.  Implementation  and  Operation  of  the  RTF.  The  organization  structure 
required  for  operation  and  maintenance  of  the  RTF  and  conducting 
training  after  acceptance  will  be  planned  and  established  by  the 

AAC  in  accordance  with  normal  FAA  administration  procedures.  Existing 
organizations  will  support  the  implementation  activities  in  accordance 
with  their  assigned  functional  responsibilities.  This  includes  the 
functions  of  budgeting,  recruitment,  selection  of  personnel,  sched- 
uling of  personnel,  training  AAC  personnel,  management,  logistical 
and  other  support  for  the  RTF  activities.  The  AAC  develops  an  RTF 
Transition  and  Utilization  Plan  and  a Personnel  and  Training  Require- 
ments Plan  to  identify  and  to  assign  responsibility  for  the  many 
actions  that  are  required  by  AAC  for  the  implementation  of  the  RTF 
system. 
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72.  WASHINGTON  OFFICE  SUPPORTING  ACTIVITY  RESPONSIBILITIES.  The  FAA  Head- 
quarters staff  provides  technical  and  management  support  to  the  AAC 
during  system  Implementation  and  acceptance  testing.  The  technical 
support  will  provide  for  the  solution  of  special  problems  by  NAFEC  as 
well  as  from  the  FAA  staff  located  in  Washington,  D.  C.  This  support 
may  be  in  areas  such  as  human  factors  study,  system  performance  analy- 
ses, interface  engineering  and  acceptance  testing.  Other  responsibili- 
ties include; 

a.  The  Program  Manager  and  LG- 300  insures  that  the  contractor' provides 
the  AAC  with  the  equipment  layout  plans  and  environmental  require- 
ments in  a timely  fashion  to  permit  facility  preparation  to  be 
completed  on  schedule. 

b.  The  ALG-300  office  provides  a contracting  service  for  GFE  acquisi- 
tion and  manages  the  contract (s)  to  insure  GFE  is  available  at  the 
AAC  for  completing  modlflcatlons/EEM's  and  for  installation  and 
integration  into  the  RTF  system  according  to  scheduled  requirements. 

c.  The  Program  Manager  provides  for  the  development  of  final  system 
acceptance  criteria.  This  is  accomplished  with  support  from  the 
AAC,  NAFEC  and  the  Washington  Staff. 

d.  Assistance  is  provided  to  AAC  as  may  be  required  for  the  development 
of  the  RTF  System  Shakedown  Plan.  The  RTF  Program  Manager  may  call 
on  other  offices  and  organizations  for  support. 

e.  The  Program  Manager  provides  for  JAI  procedures  and  organizes  the 
JAl  team. 

f.  Funds  are  provided  to  the  AAC  through  the  FAA  established  budget 
and  fiscal  procedures  for  implementation  and  operations  of  the  RTF 
at  the  AAC. 

g.  Guidance  and  support  are  provided  to  the  AAC  for  planning  the  RTF 
support  and  training  organizations,  for  determining  the  numbers  and 
skills  of  personnel  required  for  the  maintenance,  training  and 
operation  of  the  RTF  and  for  planning  ATCS  training  programs  to 

be  conducted  with  the  RTF. 

h.  General  engineering  support  will  be  provided  either  through  use  of 
the  Washington  staff  and  NAFEC/ANA  and/or  by  contract. 

73.  PROGRAM  MANAGEMENT  ROLES.  As  indicated  above,  the  Program  Manager 
assigned  to  ARD  has  primary  responsibility  for  planning,  coordinating 
and  the  day-to-day  direction  for  the  acquisition  and  implementation  of 
the  RTF.  During  system  implementation,  e.g.,  facility  preparation, 
equipment  installation  and  checkout,  the  Program  Manager  relies  heavily 
upon  the  AAC  for  the  planning  and  the  accomplishment  of  these  activities. 
The  Program  Manager  responds  to  AAC  needs  by  arranging  for  technical 
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and  staff  support  from  NAFEC,  Regions,  and  the  Washington,  D.C.  staff 
which  may  be  needed  for  timely  and  efficient  system  implementation, 
including  testing,  system  acceptance  and  JAl  activities. 

a.  AAC  RTF  Program  Coordinator.  In  order  to  coordinate  and  follow 
daily  progress  of  the  efforts  required  by  the  RTF  Program  Manager, 

AAC  and  the  contractor,  an  AAC  RTF  Program  Coordinator  will  be 
appointed  to  serve  as  the  AAC  principal  point  of  contact  for  the 

RTF  implementation  activities.  The  Program  Coordinator  is  to  provide 
the  AAC  site  coordination,  direction  and  guidance  necessary  for 
effective  and  timely  accomplishment  of  site  preparation,  installa- 
tion, testing,  evaluation  and  system  certification  during  the  RTF 
implementation  at  the  AAC.  The  Program  Coordinator  reports  site 
progress,  problems  and  other  matters  to  the  AAC  and  to  the  RTF 
Program  Manager. 

b.  Implementation  Support  from  FAA  Organizations.  In  addition  to  the 
above,  all  FAA  organizations  respond  to  RTF  implementation  require- 
ments in  accordance  with  the  functions  and  responsibilities  defined 
in  Chapter  2,  Program  Management.  Organizations  also  provide  RTF 
implementation  support  in  carrying  out  their  functional  responsibil- 
ities as  assigned  in  official  FAA  Handbooks,  Orders  or  other  FAA 
publications. 

74.  CONTRACTOR  RESPONSIBILITIES.  The  contractor  is  responsible  for  all 

activities  relating  to  packing,  shipping,  receiving,  installing,  inte- 
grating and  testing  the  RTF  system  at  the  AAC. 

a.  Equipment  Delivery.  All  items,  including  GFE  at  the  contractor's 
facility,  are  to  be  delivered  to  the  AAC  by  the  contractor  to  permit 
testing  and  acceptance  according  to  the  schedules  shown  in  Appendix 
1.  This  not  only  includes  the  hardware  components  of  the  RTF  system, 
but  it  Includes  special  test  equipment,  site  spare  parts,  computer 
program  tapes,  (including  operational,  maintenance  diagnostics  and 
other  computer  support  program  tapes),  manuals  and  other  documenta- 
tion. Inspection  of  the  items  shipped  is  accomplished  at  the  AAC 

by  the  contractor,  who  is  responsible  for  all  damage  to  equipment 
which  may  occur  during  shipment,  uncrating,  movement  within  the  site 
and  installation.  Damaged  equipment  will  be  repaired  or  replaced, 
depending  upon  its  condition,  by  the  contractor.  The  AAC  should 
insure  that  the  Contracting  Officer  has  the  specific  site  shipping 
address  and  other  Instructions  (e.g.,  marking  instruction  for  ship- 
ping containers)  that  can  be  provided  to  the  contractor  for  packing 
and  shipping  the  equipment  and  other  items  to  the  AAC . 

b.  Equipment  Installation.  The  contractor  is  contractually  responsible 
for  the  equipment  installation.  The  AAC,  however,  will  provide 
coordination  and  assistance  to  the  contractor  for  the  orderly  and 
timely  Installation  and  checkout  of  the  RTF  system.  The  AAC  is 
responsible  for  providing  the  name  and  address  of  the  site  installa- 
tion coordinator  to  the  FAA  contracting  officer  10  weeks  prior  to 


Page  38 


Chap  7 
Par  73 


site  delivery.  It  is  expected  that  site  work,  RTF  installation  and 
testing  can  be  accomplished  without  undue  disruption  of  the  training 
activities  conducted  by  the  Academy.  The  RTF  installation  work  and 
testing  must  be  accomplished  in  accordance  with  a mutually  agreed 
upon  schedule  between  the  contractor  and  cognizant  AAC  personnel. 

The  installation  and  testing  of  the  RTF  must  be  in  accordance  with 
contractual  requirements  and  also  accomplished  within  the  schedules 
shown  in  Appendix  1 of  this  PIP. 

Site  Acceptance  Testing.  The  contractor  conducts  all  on-site 
acceptance  testing  and  demonstrates  system  performance  for  FAA 
acceptance.  The  testing  activities  will  be  conducted  as  defined  in 
the  contractor  developed  and  approved  Test  Plans.  The  contractor 
will  notify  in  writing  the  FAA  Contracting  Officer,  who  will  notify 
the  Program  Manager  and  the  AAC  RTF  Program  Coordinator  of  the 
starting  date  of  onsite  testing.  This  notification  will  be  given 
by  the  contractor  as  early  as  possible,  but  no  later  than  10  calendar 
days  before  the  date  for  starting  onsite  testing.  The  contractor 
provides  all  RTF  support  during  the  onsite  testing  activities,  ex- 
cept maintenance  of  GFE  which  is  provided  by  AAC.  The  AAC  and,  as 
may  be  required,  the  FAA  Washington  Staff  and  NAFEC/ANA  will  provide 
console/position  manning  during  acceptance  testing. 

75.  RECEIVING  RTF  EQUIPMENT  AT  THE  AAC.  The  equipment  to  be  shipped  to  the 
AAC  Includes  GFE,  contractor  provided  (non-GFE) , special  tools,  test 
equipment  and  spare  parts. 

a.  Equipment  From  RTF  Contractor.  The  AAC  provides  support  to  the 
RTF  contractor  for  receiving  and  movement  of  equipment  by  providing 
suitable  access  to  the  equipment  room,  materials  handling  equipment, 
trash  removal,  working  areas  and  storage  space.  The  AAC  is  to  notify 
the  contractor  with  suggested  routes  to  the  RTF  building;  restric- 
tions or  limitations  for  equipment  unloading,  uncrating  and  move- 
ment to  the  equipment  room  and  laboratories  in  addition  to  any  other 
Information  which  will  be  useful  to  the  contractor  in  planning  for 
the  delivery  of  the  RTF  equipment  and  support  items. 

b.  Government  Furnished  Equipment.  The  AAC  has  the  responsibility 
for  receiving,  movement  and  storage  of  the  GFE  for  the  RTF  other 
than  that  which  was  furnished  the  contractor  for  sysljm  development. 
This  includes  coordination  with  the  FAA  contracting  officer  to 
arrange  for  delivery,  inspection  and  acceptance  of  the  equipment 
which  is  procured  as  GFE  for  the  RTF.  This  equipment  list  is 
included  in  Chapter  9,  Logistics, of  this  PIP.  The  AAC  completes 
the  necessary  actions  to  provide  GFE  j rom  current  FAA  stocks,  e.g., 
PVDs.  The  AAC  has  the  responsibility  for  movement  of  the  GFE  to 
the  equipment  room  and  sets  it  in  place  for  contractor  cabling  and 
integration  into  the  RTF  system. 

c.  Special  Tools,  Test  Equipment  and  Spare  Parts.  The  RTF  contractor 
delivers  the  RTF  special  tools,  special  test  equipment  and  spare 
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parts  to  the  AAC  by  the  time  the  RTF  equipment  delivery  is  ready. 

This  also  includes  FAA  provided  special  tools  and  test  equipment  on 
loan  at  the  contractor  facility.  The  AAC  is  responsible  for  Inven- 
torying and  inspecting  these  RTF  support  items  to  Insure  receipt  in 
good  condition  in  accordance  with  the  terms  of  the  contract.  Storage 
space  will  be  provided  for  these  items  by  the  AAC. 

76.  FACILITY  PREPARATION.  The  AAC  is  responsible  for  the  preparation  of  the 
new  facility  for  the  RTF  system.  This  is  accomplished  through  close 
coordination  with  the  RTF  contractor,  the  FAA  staff  and  other  offices 
which  may  be  designated  by  the  RTF  Program  Manager  to  insure  optimum 
RTF  laboratory  layout  design  and  space  utilization. 

a.  Power  Requirements  Responsibilities.  The  AAC  is  responsible  for 
providing  the  primary  power.  Including  power  required  for  air 
conditioning.  The  AAC  will  provide  two  225  AMP  power  three  phase 
208/120  volt  panels  in  the  computer  room.  The  contractor  fur- 
nishes all  circuit  breakers,  conduits  (Including  special  insulations 
that  may  be  required),  connectors,  conductors  and  all  other  items 
required  for  equipment  installation,  including  floor  cutouts.  For 
the  laboratories,  the  AAC  furnishes  power  panels  complete  with 
circuit  breakers.  The  primary  power  installation  should  be  supplied 
from  the  RTF  annex  distribution  center  by  a separate  cable  to 
which  no  other  users  are  attached,  e.g.,  air  conditioning  or 
elevator  operations.  The  contractor  will  specify  and  AAC  will 
approve  the  cable  and  circuit  breaker  sizes  required  as  well  as 
power  load  requirements.  The  RTF  contractor  is  responsible  for 
making  all  power  connections  to  equipment,  including  the  internal 
cables  and  connecting  of  all  internal  cabling  from  the  power  supply 
to  equipment  components.  This  includes  GFE  as  well  as  RTF  con- 
tractor provided  equipment.  All  electrical  installations  must 
comply  with  applicable  standards,  regulations  and  local  require- 
ments for  making  power  connections.  Other  considerations  for 
planning  by  the  RTF  contractor  include: 

(1)  Need  for  shielding  and  network  filtering. 

(2)  Power  distribution  line  protection  switches  and  main 
power  switches  other  than  those  shown  in  the  building 
plans  provided  to  the  contractor. 

(3)  Power  measuring  sets  and  switch-off  installations. 

(4)  Protective  grounding. 
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(5)  Signal  grounding. 

(6)  Safety  provisions,  e.g.,  emergency  swltch-off  capabilities 
other  than  those  shovm  in  the  building  plans  provided 

to  the  contractor. 

b.  Air  Conditioning.  The  air  conditioning  is  provided  for  equipment 
operation,  supporting  activities  and  personnel  housed  In  the  new 
facility.  Power  requirements  are  provided  to  operate  the  air 
conditioning  system.  The  RTF  contractor  provides  the  air  condition- 
ing and  air  filtration  requirements  for  his  equipment.  Including 
desirable  temperature  and  humidity  ranges  In  addition  to  upper  and 
lower  limits  for  satisfactory  equipment  operations.  The  environ- 
mental requirements  for  the  GFE  are  available  to  the  AAC. 

c.  Equipment  Layout/Floor  Space.  The  RTF  contractor  In  the  Installa- 
tion Plan/Report,  provides  an  equipment  layout  plan  for  use  in 
planning  the  floor  space  and  environmental  requirements.  The 

AAC  provides  the  RTF  contractor  the  plans  for  the  optimum  layout 
for  the  training  laboratories.  In  planning  equipment  floor  area, 
front  and  rear  access  spaces  are  to  be  provided  for  good  accessi- 
bility for  maintenance  and  repair  of  units,  components  and  circuits 
with  minimum  Inconvenience.  Illumination  levels.  Including 
emergency  systems,  are  planned  for  and  provided  by  the  AAC.  The 
specifications  for  computer  flooring  will  be  provided  by  AAC  to 
the  RTF  contractor  with  the  type  of  floor  covering,  floor  vibration 
tolerances,  loading,  static  electricity  prevention,  etc.  Computer 
flooring  will  be  provided  as  part  of  annex  construction  for  the 
computer  (backroom)  area,  not  to  exceed  3,000  square  feet. 

d.  Cable  Support  Facilities.  All  cable  trays,  ladders,  under  floor 
ducts,  etc.  and  associated  hardware  support  facilities  will  be 
provided  by  the  AAC. 

All  power  and  data  signal  cables  and  cable  support  hardware, 
including  conduit  (not  Including  cable  trays,  ladders,  etc.)  needed 
for  equipment  interfacing,  e.g.,  between  equipment  provided  by  RTF 
contractor  and  GFE  consoles,  will  be  the  responsibility  of  the  RTF 
contractor.  The  RTF  contractor  also  provides  connectors,  technical 
Information,  etc.  for  power  and  communications  Interfacing. 


e.  Equipment  Grounding.  The  contractor  will  be  responsible  for 

establishing  the  goundlng  requirements  which  must  be  approved  by 
the  AAC.  The  AAC  provides  one  central  grounding  point  (as  shown 
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on  the  building  plans  provided  the  contractor)  for  equipment  and 
signal  grounds.  The  AAC  will  provide  Isolated  grounding  lugs  on 
panels  In  the  computer  room  and  laboratories  for  power  systems 
grounding.  The  RTF  contractor  furnishes  and  Installs  all  grounding 
plates  and  conductors,  and  connects  all  equipment  power  and  signal 
grounding  cables  to  the  plates.  A determination  will  be  made  by 
the  contractor  whether  separate  equipment/signal  grounding  Is 
required. 

f.  Equipment  Interfacing  and  Checkout.  The  RTF  contractor  Is  respon- 
sible for  accomplishing  the  equipment,  communications  and  power 
Interfacing  as  part  of  the  hardware  Installation  responsibilities. 

The  RTF  contractor  also  Is  responsible  for  testing  the  Interfaces 
to  Insure  that  all  equipment  components  and  communications  function 
as  a system  In  accordance  with  specification  and  performance  require- 
ments . 

g.  Physical  and  Environmental  Security.  The  AAC  Is  responsible  for 
providing  the  physical  and  environmental  security  for  the  RTF  building 
and  system.  This  Includes  such  things  as  protection  against  the 
elements,  unauthorized  access  and  Intrusion  Into  areas  within  the 
building  and  the  computer  system,  and  providing  physical  safeguards 

to  secure  the  RTF  building  area  and  computer  system  during  non-duty 
hours,  weekends  and  holidays. 

77.  TESTING.  The  objective  of  RTF  testing  Is  to  achieve  a reliable  and  secure 
operating  basic  radar  training  system  that  will  enhance  the  present  train- 
ing and  evaluation  capabilities  for  training  potential  air  traffic  control- 
lers at  the  FAA  Academy.  In  addition,  a thorough  testing  program  will 
ensure  that  the  RTF  system  meets  Its  stated  functional  performance  require- 
ments and  Is  capable  of  long  term  operation  with  or  without  future 
modifications.  This  section  describes  the  testing  required  for  the 
validation  of  the  RTF  system  at  the  contractor's  facility  prior  to  delivery 
and  at  the  AAC  during  system  Integration  and  acceptance. 

a.  Overall  Test  Philosophy.  The  overall  test  philosophy  calls  for 

complete  hardware  and  software  subsystem  testing  and  system  testing 
at  the  factory,  followed  by  the  system  Integration  and  testing  of 
the  hardware,  software,  procedures,  etc.  at  the  AAC.  Because  of 
the  heavy  reliance  on  communications  during  testing  at  the  AAC,  the 
RTF  communications  subsystem  will  be  Installed  and  tested  by  the  time 
testing  is  to  begin  on  the  other  RTF  subsystems.  Hardware  subsystem 
testing  Is  expected  to  precede  software  subsystem  testing.  Hardware 
testing  of  the  RTF  processor (s)  and  related  peripheral  devices  will 
take  Into  consideration  the  fact  that  Identical  hardware  has  been 
delivered  to  and  accepted  by  a variety  of  customers  and  has,  there- 
fore, undergone  extensive  testing  and  field  usage  experience.  In 
addition,  the  GFE  portion  of  the  system  has  also  undergone  extensive 
testing  and  operational  usage.  Any  special  hardware  or  Interfaces 
which  must  be  developed  for  the  RTF  system  will  undergo  extensive 
testing.  The  hardware  configuration  available  to  the  contractor  is 
tested  at  the  system  development  facility. 
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b.  Testing  Sequence.  Software  functions  will  be  system  tested  at  the 
contractor's  facilities  on  the  equipment  that  Is  used  for  system 
development.  It  must  be  recognized  that  the  system  configuration 
at  the  contractor's  facility  Is  smaller  than  the  operational  system 
will  be  at  the  Academy,  l.e.,  fewer  training  consoles  and  other  hard- 
ware. Factory  system  testing  Is  completed  prior  to  shipment  of  the 
hardware,  software  and  support  Items.  Following  Installation  of  the 
hardware.  It  Is  site  tested  at  the  AAC.  Software  Installation, 
system  Integration  and  formal  system  testing  for  acceptance  at  the 
AAC  occurs  next  followed  by  operational  system  shakedown  testing. 

c . Measuring  Contractor  Performance.  Hardware  and  software  tests  are 

used  as  the  principal  basis  for  gauging  the  contractor's  performance, 
determining  the  state  of  readiness  for  shipment  and  determining  the 
completion  of  specified  milestone  events  set  forth  In  the  contract. 
However,  final  acceptance  for  all  Items  required  by  the  contract 
occurs  as  the  result  of  successful  completion  of  operational  (system) 
testing  for  RTF  acceptance  at  the  AAC. 

Test  Documentation.  Each  test  will  have  associated  with  It  the 
following  documentation: 

(1)  Test  Plans.  The  contractor  provides  the  test  plans  for  all 

testing  through  operational  acceptance  testing.  This  includes 
test  specifications  and  test  procedures. 

(a)  Test  Specifications.  The  test  plans  and  specifications 
are  prepared  during  the  production  contract  and  are  based 
on  functional  and  performance  requirements.  They  define 
the  major  tests  which  must  be  performed  by  the  contractor 
and  wltnetsed  by  the  FAA,  or  their  representatives.  In 
order  to  gauge  progress  and  for  determining  If  and  when 
the  related  terms  of  the  contract  are  fulfilled.  The 
test  specifications  emphasize  the  scope  and  the  criteria 
for  satisfactory  completion  of  the  required  tests.  The 
test  plans,  based  upon  the  test  specifications,  describe 
how  the  contractor  Intends  to  satisfy  the  requirements  of 
the  test  specifications. 

(b)  Test  Procedures.  The  test  procedures  are  based  on  the 
test  specifications  and  test  plans  that  have  been  mutually 
agreed  upon  by  the  FAA  and  the  contractor.  The  teat 
procedures  provide  a test  script  and  step-by-step  method- 
ology for  conducting  each  test  and  subtest,  e.g.,  identi- 
fies all  specific  Inputs  and  the  expected  output  or  other 
results. 
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(2)  Test  Data  Sheets.  Durlrg  the  conduct  of  testing,  the  test  data 
sheets  are  used  for  recording  the  results  of  each  test  and  sub- 
test defined  in  the  test  procedures.  A single  test  procedure 
might  apply  to  all  identical  input/output  terminals,  with 
multiple  copies  of  test  records  for  the  terminals.  Test  results 
may  be  verified  automatically  by  special  test/maintenance  pro- 
grams or  may  be  verified  by  visual  observation  of  data  and/or 
graphic  patterns  displayed  on  a cathode  ray  tube  or  printed  on 
other  output  devices.  These  expected  results  are  defined  in 
the  test  procedures  and  included  as  part  of  the  test  data 
sheets.  The  observed  results  are  recorded  on  the  test  data 
sheets  and  are  compared  with  the  required  results. 

(3)  Test  Reports.  Test  reports  include  raw  test  results  (data 
sheets,  test  logs,  automatic  data  extraction  and  analysis 
outputs,  etc.)  and  summarized  (evaluated)  test  results.  The 
test  reports  are  prepared  by  the  contractor  and  approved  by 
the  Program  Manager  or  his  duly  authorized  representative. 

e.  Combined  Test  Team.  A Combined  Test  Team  (CTT)  will  be  responsible 
for  observing  and  evaluating  most  of  the  RTF  testing.  Test  Team 
membership  will  include  contractor  personnel  and  FAA  representatives. 
The  FAA  representatives  include  ARD-100  personnel  with  support,  as  re- 
quired, from  AAC,  APT,  AAT,  ALG,  ASE,  NAFEC/ANA,  and  others  who  may  be 
under  contract  to  represent  the  FAA.  The  conduct  of  all  testing, 
however,  is  the  responsibility  of  the  contractor  until  final  system 
acceptance  at  the  AAC.  Assistance  from  FAA  may  be  required,  however, 
in  some  testing,  such  as  the  operation  of  consoles  during  integration 
and  system  testing. 

Scope  of  Testing.  All  items  and  services,  e.g.,  hardware,  software, 
documentation,  system  procedures,  and  system  security  controls  pro- 
vided by  the  contractor  are  to  be  tested  and/or  verified.  Testing  and 
verification  will  be  accomplished  for  both  on-line  and  off-line  pro- 
cessing functions  that  Include  operational,  maintenance,  support  and 
test  capabilities.  In  addition,  production  unit  tests  will  be  per- 
formed on  each  unit  procured.  (Ongoing  production  unit  testing  may 
be  acceptable  for  off-the-shelf  equipment.) 

g»  Controls  During  Testing.  Quality  and  configuration  controls  of  all 
hardware,  software  and  documentation  will  be  maintained  by  the  con- 
tractor throughout  the  testing  activity. 

h.  Test  Conduct.  Tests  conducted  at  the  AAC  will,  whenever  practical, 
be  previously  performed  at  the  factory.  The  performance  of  these 
simulated  site  tests  in  the  factory  will  include  hardware,  software, 
test  procedures  and  test  devices.  The  FAA  may  witness  all  tests  or 
may  designate  a representative  to  witness  specific  tests.  The  FAA 
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may  choose  to  accept  written  proof  of  satisfactory  completion  of 
certain  factory  tests  in  lieu  of  being  present  to  witness  the  tests. 
If  the  FAA  chooses  not  to  witness  a test,  that  test  will  still  be 
formally  conducted,  evaluated  and  reported  by  the  contractor. 

The  FAA  requires  reasonable  testing  of  any  system  requirement  in 
the  contract  documentation  and  the  test  requirements  are  expressly 
stated.  New  and  changed  requirements  coordinated  during  RTF  system 
development  must  be  Included  in  the  test  requirements  and  in  the 
contractor  prepared  test  documentation.  The  FAA  and  contractor 
may  mutually  require  reruns  of  prior  completed  tests  where  it  is 
judged  that  correction  of  a test  deficiency  may  impact  the  results 
of  prior  tests. 

i • Sequence  and  Description  of  Testing.  Seven  testing  activities  are 
defined  and  described  below: 

(1)  Hardware  factory  testing. 

(2)  Software  factory  testing. 

(3)  System  factory  testing. 

(4)  Hardware  installation  testing. 

(5)  Software  Installation  and  system  testing- 

(6)  Site  acceptance. 

(7)  Operational  system  shakedown. 

In  addition  to  these  tests,  an  FAA  JAI  is  conducted. 

(1)  Hardware  Factory  Testing.  Hardware  factory  testing  is  a com- 
prehensive verification  that  all  contractor  delivered  hardware 
meets  stated  requirements.  Where  possible,  all  hardware 
related  requirements  will  be  Initially  verified  at  the  factory. 
Where  a complete  test  of  a requirement  is  not  possible  or 
practical  at  the  factory,  a partial  test  of  the  design  will 
be  conducted  to  reduce  the  risk  of  encountering  problems  at 
the  AAC  by  verifying  as  much  of  the  design  as  possible.  Where 
existing  production  tests  are  adequate,  they  may  be  used  in 
this  testing  activity.  A major  objective  of  factory  testing 
is  to  deliver  equipment  that  can  be  integrated  at  the  AAC 
with  minimal  Impact  to  site  activities  and  complete  onsite 
testing  according  to  schedules. 
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(a)  Hardware  Unit  Testing.  Unit  testing  is  the  first  level 
of  hardware  production  testing.  All  hardware  units  (on- 
line, off-line,  and  spares)  are  tested  individually.  In 
addition,  all  test  devices  must  be  unit  tested  prior  to 
their  use.  Unit  tests  are  to  be  conducted  on  hardware 
units  both  before  and  after  they  are  integrated  with  other 
units.  Unit  testing  also  includes  testing  each  of  a 
unit's  interfaces  with  other  hardware  units  against  the 
interface  specifications  defined  in  the  documentation. 
Recorded  or  simulated  test  inputs  may  be  used.  Hardware 
and  software  test  devices  (e.g.,  input  data  or  stimulus, 
interface  simulators,  etc.)  may  be  used  as  part  of  the 
test  configuration. 

(b)  Hardware  Subsystem  Testing.  Hardware  subsystem  testing 
is  an  intermediate  level  of  production  testing.  In  sub- 
system testing,  two  or  more  hardware  units  are  combined 
into  a subsystem  or  subsystems  are  combined  into  higher 
order  subsystems.  Subsystem  testing  Includes  hardware 
interchangeability  tests  including  the  testing  of  combined 
contractor  provided  and  GFE  subsystem  testing.  Recorded, 
simulated  or  manual  test  Inputs  may  be  used.  Both  hard- 
ware and  software  test  devices  may  be  used  as  part  of  the 
test  configuration. 

(c)  Hardware  System  Testing.  System  testing  involves  con- 
tractor supplied  hardware  in  deliverable  form  integrated 
with  the  GFE.  Testing  may  include  visual/mechanical 
inspection,  electrical,  functional  and  performance  testing 
in  addition  to  other  design  verification  tests.  Recorded, 
simulated  and  manual  inputs  may  be  used.  The  test  config- 
uration may  Include  hardware  and  software  test  devices. 

The  acceptability  of  the  hardware  documentation  is  also 
verified. 

(2)  Software  Factory  Testing.  Software  factory  testing  is  a com- 
prehensive verification  that  all  contractor  delivered  software 
satisfies  system  requirements.  These  requirements  Include 
functional  and  performance  requirements  for  both  on-line  and 
off-line  functions  whether  operational,  maintenance  or  support 
in  nature.  Software  documentation  and  system  procedures  are 
also  verified.  Where  possible,  all  functional  and  performance 
requirements  will  be  initially  verified  at  the  factory.  Where 
a complete  test  of  a requirement  is  not  possible  or  practical 
at  the  factory,  a partial  test  of  the  design  will  be  conducted 
to  reduce  the  risk  of  encountering  problems  at  the  AAC  by 
verifying  as  much  of  the  design  as  possible.  A major  objective 
of  factory  testing  is  to  deliver  a system  that  can  be  Integrated 
at  the  AAC  and  become  operational  at  the  earliest  possible  time. 
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(a)  Software  Module  Testing.  Module  testing  (sometimes  called 
unit  testing)  is  the  first  level  of  software  production 
testing.  All  operational,  maintenance  and  support  modules 
(on-line  and  off-line)  are  tested  individually.  In 
addition,  all  hardware  and  software  test  devices  must  be 
module  or  unit  tested  prior  to  their  use.  Module  tests 
are  to  be  conducted  on  software  modules  both  before  and 
after  they  are  integrated  with  other  modules.  Module 
testing  also  Includes  testing  each  of  a software  module's 
interfaces  with  other  modules  against  the  interface  speci- 
fications defined  in  the  documentation.  Recorded  or 
simulated  test  inputs  may  be  used.  Hardware  and  software 
test  devices  may  be  used  as  part  of  the  test  configuration. 

(b)  Software  Subsystem  Testing.  Subsystem  testing  is  an 
intermediate  level  of  production  testing.  In  subsystem 
testing,  two  or  more  software  modules  are  combined  into  a 
subsystem,  or  subsystems  are  combined  into  higher  order 
subsystems.  Recorded  or  simulated  test  Inputs  may  be  used. 
Both  hardware  and  software  test  devices  may  be  used  as 
part  of  the  test  configuration. 

(c)  Software  System  Testing.  Software  system  testing  involves 
all  contractor  supplied  software  in  deliverable  form.  The 
testing  is  conducted  at  the  contractor's  software  produc- 
tion facility  on  the  computer  configuration  that  is  to  be 
installed  at  the  AAC  and  with  the  GFE  provided  the  con- 
tractor for  system  development.  Training  data  similar  to 
that  to  be  used  for  training  students  at  the  Academy,  e.g., 
problem  scenarios  and  entries  at  the  consoles,  will  be 
used.  Recorded  and  simulated  data  may  also  be  used.  The 
test  configuration  may  Include  hardware  and  software  test 
devices.  The  acceptability  of  system  procedures  and 
documentation  is  also  verified. 

(3)  Factory  System  Testing.  Factory  system  testing  begins  after 
successful  completion  of  hardware  and  software  testing.  All 
hardware,  software,  system  functions,  system  performance, 
operating  procedures,  etc.  will  be  verified  during  factory 
system  testing.  A 72-hour  stability  test  and  mean  downtime 
test  will  be  accomplished  during  this  testing.  The  RTF  (in- 
cluding contractor  and  GFE)  hardware  and  software  will  be  used 
during  testing  and  training  data  similar  to  that  to  be  used 
for  training  students  at  the  Academy,  e.g.,  problem  scenarios 
and  entries  at  the  consoles,  will  be  used.  Recorded,  simulated 
and  manual  inputs  may  also  be  used.  The  test  configuration 
may  Include  hardware  and  software  test  devices.  In  addition, 
a subset  of  the  communications  subsystem  will  be  available 
during  testing  to  make  the  factory  system  acceptance  testing 
as  realistic  as  possible.  This  communications  subset  will 
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be  mutually  agreed  upon  by  the  RTF  Program  Manager  and  the 
contractor.  The  acceptability  of  all  documentation  is  also 
verified  as  a pa*"!  of  factory  system  testing.  The  hardware, 
software,  documentation,  maintenance/test  tools  and  spare 
parts  will  be  shipped  to  the  AAC  following  successful  testing 
of  the  RTF  system  at  the  factory. 

(4)  Hardware  Installation  Testing.  The  purpose  of  hardware 
installation  testing  is  to  verify  that  the  hardware  operates 
in  the  final  site  environment  (power,  air  conditioning,  etc.) 
as  it  did  in  the  factory.  This  activity  is  a test  of  the 
installation  effort  as  well  as  a test  of  equipment  operation 
in  the  operational  equipment  room  environment.  The  communi- 
cations subsystem  is  installed  and  tested  in  time  for  its  use 
during  hardware  checkout  and  testing.  Hardware  installation 
testing  Includes  such  areas  as  follows: 

(a)  Inventory  of  all  equipment,  test  support  items,  spare 
parts,  special  tools,  test  equipment  and  documentation. 

(b)  Verification  of  installation  (hardware  and  communications) 
including  checks  of  such  items  as  mechanical  Installation, 
electrical  continuity,  grounding  and  compliance  with 
specified  standards. 

(c)  Hardware  unit  tests. 

(d)  Hardware  subsystem  tests. 

(e)  Hardware  system  testing  Including  the  Integration  of  the 
subsystems  and  the  testing  of  the  communications  subsystem. 

(f)  Electromagnetic  Interference  testinp  as  required  to  Insure 
system  operation  within  the  AAC  environment  without  Inter- 
ference. 

All  contractor  supplied  and  government  furnished  equipment  is 
Integrated  and  tested.  This  testing  may  exclude  operational 
software  but  does  allow  test  software.  Use  of  hardware  and/or 
software  test  devices  is  also  allowed.  Final  testing  will 
include  operation  of  the  total  RTF  hardware  configuration. 
Recorded  or  manual  inputs  may  be  used.  This  testing  establishes 
a sound  hardware  baseline  for  proceeding  to  the  next  level  of 
testing. 

(5)  Software  Installation  and  System  Testing.  This  testing  combines 
the  software  tested  at  the  factory  with  the  hardware  configura- 
tion at  the  AAC.  The  teat  configuration  Includes  the  contractor 
delivered  hardware,  software  and  the  full  complement  of  GFE  for 
the  RTF  laboratories.  Following  a period  of  software  Installa- 
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cion  and  testing  by  the  contractor,  formal  testing  will  commence. 
This  testing  demonstrates  operation  with  all  software,  hardware 
and  the  RTF  data  base.  (The  communications  subsystem  is  used 
extensively  during  this  testing.)  Both  functional  and  perfor- 
mance tests  will  be  conducted  and  verified.  A specific  perfor- 
mance test  to  be  conducted  is  a 72-hour  stability  test  of  the 
system  hardware  and  software.  The  configuration  for  this  test 
will  Include  all  RTF  contractor  supplied  equipment,  GFE  and 
communications.  The  data  base,  problem  scenarios  and  Inputs 
will  be  the  same  as  that  which  will  be  used  for  student  training. 
This,  however,  does  not  eliminate  the  use  of  test  and  simulated 
data  for  some  aspects  of  the  testing.  The  AAC  will  provide 
support  during  this  testing,  e.g.,  developing  problem  scenarios 
and  providing  console  operators  during  periods  of  testing.  This 
will  be  carefully  coordinated  with  the  contractor. 

(6)  Site  Acceptance.  When  sufficient  confidence  is  gained  in  the 
functional  operation,  stability,  performance  and  integration 
of  the  RTF  system,  the  final  test  of  readiness  to  begin  opera- 
tional testing  is  conducted.  This  testing  is  a maximum  system 
functional  and  performance  test  with  all  I/O  devices  connected 
and  in  operation.  This  testing  will  require  the  use  of  the 
actual  data  base,  training  problem  scenarios,  actual  Inputs 
and  the  communications  subsystem.  The  AAC  and  the  Combined 
Test  Team  will  provide  assistance  during  testing  by  operating 
the  consoles  and  conducting  training  exercises.  Completion 

of  this  and  all  previous  tests  represents  acceptance  of  the 
RTF  system  and  the  beginning  of  the  system  shakedown  period 
and  operational  use. 

(7)  Operational  System  Shakedown  Testing.  During  operational 
system  shakedown  testing,  the  RTF  system  is  integrated  with 
the  personnel  and  procedures  involved  in  training,  maintenance 
and  support  functions.  During  the  early  part  of  system  shake- 
down  testing,  it  is  expected  that  the  system  will  be  used  for 
some  Instructor  and  hardware  maintenance  training.  It  is 
expected  that  the  student  training  capability  will  be  phased 
in  during  system  shakedown  and  as  confidence  and  proficiency 
Increase,  this  period  of  operation  will  extend  to  a full 
capability  in  using  the  system  for  training.  Specific  items 
to  be  addressed  Include: 

(a)  Validation  of  RTF  functions. 

(b)  Validation  of  system  procedures. 

(c)  Proficiency  development  of  support  personnel  (software 
maintenance,  utility  functions,  logistics  support,  etc.). 

(d)  Proficiency  development  of  Instructor  personnel. 
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(e)  Proficiency  development  of  hardware  operators  and 
maintenance  personnel. 

(8)  Joint  Acceptance  Inspection.  The  JAI  occurs  toward  the  end  of 
the  system  shakedown  period.  It  is  a joint  activity  which  is 
organized  by  the  RTF  Program  Manager  with  representation  from 
the  FAA  staff  for  maintenance  and  supply,  training,  software 
and  ATC  policy  and  support  activities.  The  purpose  of  the 
JAI  is  to  provide  a joint  review  of  the  progress  being  made 
at  the  AAC  in  the  use  of  the  RTF  for  training  and  includes  a 
review  of  maintenance  and  operating  procedures,  manning  and 
skill  levels  of  software  and  hardware  maintenance  personnel 
and  the  RTF  Instructor  training  and  qualification  levels. 

Other  aspects  of  the  program  may  also  be  reviewed,  e.g., 
system  security  and  student  evaluation  criteria  development 
and  application.  In  addition,  the  JAI  ensures  that  previously 
encountered  problems  have  been  resolved. 

j.  Prerequisites  for  Conducting  Tests.  Each  formal  test  activity  has 

associated  with  it  certain  requirements  that  must  be  satisfied 

prior  to  the  beginning  of  that  test  activity.  The  following  pre- 
requisites are  generally  common  to  all  test  activities. 

(1)  All  test  documentation  for  the  test  has  been  prepared,  reviewed, 
approved  and  the  final  approved  copy(s)  delivered. 

(2)  The  test  has  been  successfully  performed  by  the  contractor  prior 
to  the  formal  test. 

(3)  Prior  notification  of  the  beginning  of  the  test  has  been  issued. 

(4)  All  previous  tests  have  been  completed  successfully  and  any 
outstanding  problems  are  adequately  resolved. 

(5)  Configuration  control  and  quality  control  of  the  test  configu- 
ration, including  any  hardware  or  software  test  devices,  are 
current  and  any  outstanding  problems  have  been  resolved. 

(6)  The  communications  subsystem  is  available  for  realistic  communi- 
cations during  testing. 

(7)  Proper  test  personnel  are  available  for  the  conduct  of  the  test. 

(8)  A formal  pretest  inspection  has  been  conducted  to  verify  that 
all  prerequisites  have  been  satisfied. 

(9)  The  software,  hardware,  communications  and  procedures  documen- 
tation is  at  the  proper  lev^l  and  is  available  for  testing. 

This  is  most  applicable  starting  with  factory  system  testing. 
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(10)  The  AAC  personnel  (Instructors  and  operators)  are  trained  to  the 
level  required  to  operate  the  system.  This  Is  most  applicable 
with  the  start  of  system  shakedown. 

(11)  The  AAC  and/or  contractor  maintenance  support  for  software, 
hardware  and  communications  have  completed  the  required  training 
and  have  achieved  adequate  proficiency  in  system  maintenance 
procedures.  This  is  most  applicable  for  start  of  testing  at 

the  AAC. 

k.  Organizational  Responsibilities.  Most  of  the  responsibilities  for 
managing,  observing  and  approving  the  testing  are  assumed  by  the 
Combined  Test  Team.  Within  this  test  team,  however,  some  responsi- 
bilities are  associated  with  the  F.^A  and  their  representatives 
while  other  responsibilities  are  associated  with  the  contractor.  The 
responsibilities  are  defined  below  as  contractor,  joint  (contractor 
and  FAA)  and  FAA. 

(1)  Contractor  Testing  Responsibilities.  The  following  are  con- 
tractor testing  responsibilities: 

(a)  Preparing  and  delivering  draft  and  final  acceptance  test 
specifications,  test  plans,  test  procedures,  test  data 
sheets  and  test  reports  for  all  testing  except  system 
shakedown  testing  and  JAI. 

(b)  Conducting  all  testing  except  system  shakedown  and  JAI. 

(c)  Providing  notification  prior  to  the  start  of  each  test 
for  all  testing  except  system  shakedown  and  JAI. 

(d)  Solving  RTF  test  problems. 

(e)  Providing  for  configuration  and  quality  controls  through 
all  testing  except  system  shakedown  and  JAI. 

(f)  Providing  all  hardware,  communications  and  software  test 
devices  used  in  testing. 

(g)  Maintaining  hardware,  communications  and  software  and 
providing  spares  for  non  GFE  during  all  testing  except 
system  shakedown  and  JAI. 

(h)  Providing  til  hardware,  communications  and  software  test 
support  items  and  all  supporting  documentation. 

(i)  Providing  equipment  areas  and  test  areas  for  all  factory 
tests. 
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(J)  Providing  office  space  near  the  test  activity  for  FAA 
personnel  and  FAA  respresentatlves  during  all  factory 
testing. 

(k)  Identifying  property  proposed  to  be  furnished  by  FAA  for 
factory  testing  and  site  testing. 

(l)  Providing  technical  support  to  the  FAA  during  system 
shakedown  testing. 

(2)  Joint  Contractor/FAA  Testing  Responsibilities.  The  following 

are  joint  contractor/FAA  testing  responsibilities: 

(a)  Completing  pretest  Inspection  to  verify  prerequisites. 

(b)  Planning  all  testing  activities. 

(c)  Coordinating  system  implementation  at  the  AAC. 

(d)  Providing  test  management. 

(e)  Providing  ongoing  assessment  of  testing  activities. 

(3)  FAA  Testing  Responsibilities.  The  following  are  FAA  testing 

responsibilities: 

(a)  Providing  acceptance  test  guidelines. 

(b)  Reviewing  and  approving  all  contractor  prepared  test  docu- 
mentation. 

(c)  Providing  test  observers  for  all  tests.  In  addition,  pro- 
vides GFE  maintenance,  system  operations  and  console 
operators  when  testing  starts  at  the  AAC. 

(d)  Determining  whether  or  not  testing  has  been  successfully 
completed;  if  test  failures  occur,  specifying  the  correc- 
tive actions  required  to  complete  successful  testing. 

(e)  Providing  FAA  furnished  property  to  the  factory  and  to  the 
AAC. 

(f)  Providing  test  documentation  for  system  shakedown  testing 
and  JAl.  This  includes  test  specifications,  test  plans, 
test  procedures,  test  data  sheets,  expected  test  results 
and  test  reports. 

(g)  Conducting  system  shakedown  and  JAI  testing. 
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78.  SOFTWARE  MAINTENANCE.  It  Is  the  objective  of  the  FAA  to  develop  an  In- 
house  capability  at  the  AAC  to  perform  all  RTF  software  maintenance.  It 
has  been  determined  that  contractor  software  maintenance  support  will  be 
required  beyond  system  acceptance  because  of  the  size  and  complexity  of 
the  computer  programs.  Furthermore,  complete  documentation  for  the 
operational  programs,  program  lists,  etc.  for  the  real  time  training 
system  will  not  be  available  from  the  contractor  until  system  acceptance. 
There  will,  therefore,  be  Insufficient  time  and  training  resources  to 
acquire  an  AAC  personnel  proficiency  to  accept  total  software  maintenance 
responsibility  by  system  acceptance.  Contractor  software  maintenance  and 
training  support  will,  therefore,  be  provided  for  a period  of  time  (esti- 
mated up  to  1 year)  after  system  acceptance.  The  software  maintenance 
approach  and  planning  Is  discussed  In  the  following  paragraphs. 

a.  Contractor  Provided  Software.  The  contractor  provided  software  will 
consist  of  operational  and  support  program  packages. 

(1)  Operational  Software.  This  software  includes  the  real  time 

operatinal  programs  which  provide  the  simulation  of  a dynamic 
air  traffic  environment  for  the  training  and  evaluation  of 
potential  air  traffic  controllers.  Included  under  operational 
software  are: 

(a)  Control  Programs.  This  software  will  operate  In  a real- 
time environment  and  it  controls  the  parameters  necessary 
to  provide  realistic  simulated  ATC  system  interactions. 

It  provides  for  controlling  the  training  exercise  by 
supervisory  personnel  through  executing  the  functions  of 
loading  the  training  scenario,  set  date  and  time  of  day, 
start  processing,  freeze  processing,  restart  processing 
and  replay  processing.  The  control  programs  also  provide 
security  measures  to  prohibit  unauthorized  persons  from 
entering  the  system  through  consoles  and  peripheral  equip- 
ment, and  to  prevent  legitimate  system  users  from  accessing 
protected  files  (e.g.,  premature  callup  of  student  problems 
and  making  changes  to  student  performance  Intormation  re- 
corded by  the  system),  or  modifying  the  control  programs. 

(b)  Scenario  Generation  Programs.  This  software  translates 
and  processes  defined  training  exercises  into  a form 
suitable  for  execution.  This  may  be  accomplished  off- 
line and  as  a nonreal  time  operation. 

(c)  Flight  Data  Processing.  This  software  provides  the  flight 
planning  data  processing.  Including  the  calculation  of 
fix  arrival  times,  determination  of  fix  positions,  flight 
plan  extrapolation  of  aircraft  positions  and  data  transfer. 
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(d)  Display  Processing.  This  software  maintains  the  display 
system  data  base  and  transfers  Information  to  the  display 
subsystem  In  a form  and  at  the  time  needed  for  displaying 
Information  during  the  training  exercise.  The  display 
processing  task  obtains,  filters  (where  required)  and 
organizes  data  from  various  records  and  tables  to  provide 
the  appropriate  information  to  the  displays.  Information 
displayed  Include  such  things  as  simulated  primary  radar 
and  beacon  targets,  tabular  lists  of  aircraft  being  con- 
trolled, trackball  symbol,  en  route  geographical  map  data 
and  system  preview  area  for  keyboard  entry.  The  display 
processing  software  also  accepts  and  processes  the  data 
entry  messages  from  the  consoles. 

(e)  Program  Monitor.  This  software  provides  control  resources 
management  over  the  hardware  system  configuration,  moni- 
tors processing  performance  and  provides  a real  time 
executive  monitoring  and  control  service  for  the  appli- 
cations programs. 

Operational  Support  Software.  This  software  provides  all  the 
support  tools  necessary  for  the  production,  testing,  mainte- 
nance and  analysis  of  the  RTF.  Included  under  operational 
support  software  are: 

(a)  Assembler  and  Compiler.  This  software  provides  the  means 
for  program  development  and  for  program  maintenance. 

(b)  Builder.  This  software  provides  for  linking  separately 
assembled  or  compiled  tasks  and  data  bases  with  the  program 
monitor  (executive). 

(c)  Editors.  This  software  enables  the  user  to  generate  and 
edit  symbols  (source)  programs  in  either  assembler  or 
compiler  language. 

(d)  Interpreters.  This  software  provides  an  on-line  interpre- 
tative execution  feature  to  facilitate  on-line  program 
debugging. 

(e)  Utility  Programs.  This  set  of  software  packages  include  a 
system  loader  and  source  program  updates.  It  also  includes 
programs  to  perform  the  common  functions  of  sort /merge, 
copy,  compare,  etc. 

(f)  Data  Recording  and  Analysis.  This  software  provides  the 
capability  to  establish  a stored  record  of  events,  to 
allow  output  of  the  stored  data  on  a selective  basis,  to 
provide  a sunnnary  of  the  selected  events  and  to  permit  the 
addition  of  statistical  data  analysis  at  a later  time. 


(g)  Debugging  Aids.  This  software  provides  the  capability  to 
verify,  change  and  dump  memory  as  an  aid  In  tracing  and 
diagnosing  software  and  hardware  problems. 

(h)  Diagnostics.  This  software  provides  a set  of  equipment 
oriented  programs  which  Include  the  necessary  diagnostic 
programs  to  meet  the  maintainability  requirements  with 
fault  location  to  the  board  level. 

(1)  Test  Software.  This  software  provides  a capability  for 

testing  both  software  and  hardware.  It  Includes  the  soft- 
ware developed  by  the  RTF  contractor  for  performing  tests 
during  development  and  testing  activities  and  off-the- 
shelf  and  proprietary  software  which  Is  needed  for  testing. 

b.  Maintenance  of  Operational  Software.  The  maintenance  of  the  opera- 
tional software  Is  an  Important  and  complext  task  which  requires  a 
significant  amount  of  attention  from  the  contractor  during  the  period 
of  Installation  and  early  operation,  and  from  the  AAC  beginning 
curing  acceptance  testing  and  early  RTF  operation.  The  activity 
level  of  software  maintenance  can  be  expected  to  be  high  during  the 
early  use  of  the  system  and  diminish  as  software  discrepancies  are 
uncovered  through  testing  and  operational  use  of  the  system  over  an 
extended  period  of  time.  Early  software  maintenance  may  also  Include 
refinement  and  optimization  of  the  design  throuch  minor  changes  In 
the  software  due  to  revised  operating  procedures  and  requirements 
not  anticipated  or  defined  by  the  system  requirements.  The  AAC 
organizes  a software  maintenance  activity  to  assume  maintenance 
responsibility  from  the  contractor.  The  personnel  resources  and 
training  requirements  are  defined  In  Chapters  5,  Personnel  Resources 
and  6,  Aeronautical  Center  Personnel  Training.  Contractor  mainte- 
nance support  will  be  provided  on  the  operational  software  estimated 
up  to  one  year  following  system  acceptance.  During  this  period  of 
time,  the  contractor  will  provide  both  classroom  Instructions  and 
OJT  In  the  operational  software;  software  documentation  will  be 
reviewed  and  used  for  familiarization  and  training  and  to  Insure 

Its  adequacy  for  continuing  software  maintenance.  In  addition, 
software  maintenance  procedures  will  be  developed  and/or  refined 
during  the  contractor  to  AAC  transitional  period. 

c.  Maintenance  of  Operational  Support  Software.  The  AAC  maintains 
the  operational  support  software.  It  Is  expected  that  much  of  the 
operational  support  software  will  be  standard  off-the-shelf  com- 
puter program  packages  and  that  standard  customer  training  programs 
exist  for  the  use  and  maintenance  of  this  software.  It  Is  expected, 
therefore,  that  the  AAC  software  staff  will  acquire  an  early  capa- 
bility In  the  operation  and  maintenance  of  the  operational  support 
software.  Further,  It  Is  expected  that,  updates  and  Improvements 

to  the  support  software  will  be  provided  on  a continuing  basis 
from  the  contractor  to  the  AAC  as  a regular  customer  service. 


Chap  7 
Par  78 


Page  75 


CHAPTER  8.  ENVIRONMENT 


81.  RADAR  TRAINING  FACILITY  ANNEX. 

The  Administration  Review  Board  (ARB)  on  November  29,  1976,  approved  a 
new  lease  constructed  annex  for  the  RTF.  The  DOT  approved  the  annex  on 
March  16,  1977.  This  annex  will  provide  approximately  46,000  gross 
square  feet  which  will  give  no  less  than  30,000  square  feet  of  assign- 
able space  to  conduct  basic  radar  training  in  the  RTF.  The  annex  is  to 
be  two  floors  above  ground  and  a full  size  basement  below  ground  level. 

It  is  to  be  constructed  and  funded  by  the  Oklahoma  City  Airport  Trust 
of  Oklahoma  City,  and  leased  to  the  AAC  for  its  use  as  the  RTF.  The 
annex  is  to  be  built  to  FAA  specifications.  The  initial  functions  which 
will  be  housed  in  the  annex  are  as  follows: 

(1)  Four  RTF  Laboratories 

(2)  RTF  Pilot  Rooms 

(3)  RTF  Computer  Equipment  Room 

(4)  Classrooms  for  Phase  II  Training,  i.e.  , Fundamentals  of  Air  Traffic 
Control 

(5)  Software  Maintenance 

(6)  Scenario  Development 

(7)  Test  Workroom 

(8)  Conference  Room 

(9)  Storage 

(10)  Shop  and  Maintenance  Support 

(11)  Student  Lounge 

It  is  estimated  that  some  reserve  capacity  will  be  available  (approxi- 
mately 4,200  square  feet)  at  the  time  the  RTF  is  first  Implemented.  This 
may  be  used  for  program  expansion  or  to  help  meet  the  needs  of  future 
training  programs. 

82.  SPACE  PLANNING  AND  ARCHITECTURAL  ENGINEERING. 

a.  Space  Planning.  The  AAC  has  primary  responsibility  for  developing 
the  detailed  plans  for  the  utilization  of  the  RTF  annex.  This 
includes  detailed  floor  plans  showing:  Proposed  location  of 
functions;  position  of  equipment  in  the  laboratories  and  in  the 
equipment  room(s);  partitions;  hallways;  stairways;  elevators,  etc. 
These  will  be  drawn  to  scale  and  will  depict  the  location  of 
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equipment  and  furnishings.  The  RTF  Program  Manager  provides  support, 
guidance  and  coordination  during  this  planning  activity  and  arranges 
for  consulting  support  as  may  be  needed  from  one  or  two  selected 
Regions  and  NAFEC/ANA  to  assist  in  the  layout  of  the  RTF  laboratories 
and  in  other  areas  as  may  be  required.  The  Program  Manager  is  pro- 
vided copies  of  the  building  plans. 

b.  Architectural  Engineering.  Following  Office,  Secretary  of  Transpor- 
tation (OST)  approval  of  the  project,  the  AAC  provides  the  Oklahoma 
City  Airport  Trust  organization  with  building  specifications  for 
accomplishing  the  architectural  engineering.  During  this  phase,  the 
AAC  provides  the  day-to-day  interface,  guidance  and  coordination 
with  the  Trust.  The  RTF  Program  Manager  is  kept  informed  by  AAC 
during  this  phase  and  is  provided  copies  of  appropriate  material  as 
requested. 

83.  GENERAL  PLANNING  CONSIDERATIONS 

a.  Space  Planning  for  Students  and  Academy  Staff.  The  capacity  for  each 
training  cycle  is  576  students  (288  en  route  and  288  terminal) . For 
space  planning  purposes,  the  assumption  is  that  the  annex  will  pro- 
vide classroom  space  for  these  en  route  and  terminal  students  during 
Phase  II  of  their  training,  l.e.,  4 weeks  of  instructions  in  the 
Fundamentals  of  Air  Traffic  Control.  The  class  size  will  be  48  to 
50  students  during  Phase  II  training.  Following  completion  of 
Phase  II  training,  the  class  is  arranged  into  groups  of  18  students 
each  during  their  classroom  work.  In  order  to  accomodate  the  Increase 
in  the  number  of  classes  and  the  7-week  overlap  between  student  input 
and  graduation,  available  training  facilities  located  in  other 
buildings  will  be  utilized  for  classroom  training.  So  as  to  make 
the  most  effective  use  of  the  RTF,  training  will  be  conducted  two 
shifts  each  day.  Therefore,  the  maximum  number  of  personnel  involved 
in  the  training  process  to  occupy  space  in  the  RTF  annex  is  expected 
to  be  as  follows: 

(1)  First  shift  time  — 0600  to  1430  hours 

288  Phase  II  students 
288  RTF  Students 
112  Instructors  and  AT  support 
2 Computer  operators 
16  Special  program  students 
5 Special  program  instructors 
10  Equipment  maintenance 
4 Software  maintenance 

725  Total 
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(2)  Second  shift  — 1530  to  0000  hours. 

288  Phase  II  students 
288  RTF  students 
98  Instructors  and  AT  support 
7 Equipment  maintenance 
4 Software  maintenance 
2 Computer  operators 

687  Total 


(3)  Third  shift  — This  shift  will  be  utilized 
hardware  maintenance,  scenario  development 
support  activities. 

for  software  and 
and  other  training 

Net  Space  Summary.  The  following  represents  a preliminary  estimate 
of  space  requirements,  to  be  used  for  planning  purposes.  It  is 
expected  that  some  change  will  occur  during  the  detailed  planning 
of  the  space. 

Radar  Laboratories 

5,000 

square  feet 

Pilot  Rooms 

3,500 

Equipment  Area 

3,000 

Classrooms 

9,600 

Program  Maintenance 

300 

Scenario  Development 

600 

Test  Workroom 

400 

Conference  Room 

200 

Storage 

500 

Shop  and  Maintenance  Support 

1,700 

Student  Lounge 

1,000 

Program  Expansion 

4,200 

Total  Net  Assignable  Space 

30,000 

square  feet 

Future  Expansion.  The  location  of  functional  activities  should  be 
planned  so  that  future  expansion  of  training  equipment  can  be  accom- 
plished without  a major  disruption  of  training  activities  and  in- 
curring unreasonable  costs. 
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SPACE  PLANNING  GUIDANCE. 

a.  Laboratories,  Pilot  Facilities  and  Support. 


(1)  Four  laboratories:  2 terminal  and  2 en  route.  For  planning 

purposes,  each  laboratory  should  have  a minimum  uncolumned  area 
of  23.5  feet  wide  by  50  feet  long.  This  minimum  area  does  not 
reflect  space  which  may  be  required  for  future  expansion 
resulting  from  additional  training  requirements  or  the  instal- 
lation of  newly  developed  operational  equipment  required  to 
keep  the  RTF  current  with  field  facilities.  Space  planning 
should  include  an  area  immediately  adjacent  to  each  laboratory 
to  permit  expansion  to  a minimum  length  of  65  feet.  Each 
laboratory  has  the  following  sectors,  positions  and  stations: 

(a)  Six  training  sectors  are  located  in  each  laboratory.  Each 
sector  has  a "D"  (en  route)  or  "HO"  (terminal)  manual  con- 
troller position  and  an  "R"  position  with  space  for  each 
student  to  work,  l.e. , chairs,  space  for  movement  and  space 
for  the  instructor  to  observe  and  conduct  training  assis- 
tance. Figures  8-1  and  8-2  are  drawings  of  the  RTF 
laboratories.  The  equipment  at  each  training  position  is 
as  follows: 

J.  Radar  Training  Position  - En  Route  Laboratories.  Each 
en  route  radar  training  position  includes  a PVD,  a com- 
puter readout  device  (CRD),  data  entry  and  control 
devices,  simulated  radio  and  interphone  communications. 
This  equipment  is  the  same  as  currently  used  in  ARTCCs. 
In  addition,  voice  recording  equipment  is  located  at 
this  position.  The  training  equipment  is  arranged  along 
a single  line  for  the  six  sectors. 

2 Radar  Training  Position  - Terminal  Laboratories.  Each 
terminal  radar  training  position  includes  the  ARTS  III 
DEDS  Type  I console,  simulated  radio  and  interphone 
communications.  In  addition,  voice  recording  equipment 
is  located  at  this  position.  The  training  equipment 
is  arranged  along  a single  line  for  the  six  sectors. 


3 Manual  Controller  Training  Position  - Terminal  and 
En  Route  Laboratories.  Each  terminal  and  en  route 
■anual  control  training  position  includes  simulated 
radio  and  interphone  communications  and  standard  M-1 
M Iftht  data  board  assemblies.  One  flight  strip  printer 
H «tiared  bv  two  adjacent  manual  control  training  posi- 
.pna  thla  equipment  la  the  same  as  currently  used  in 

ATr  farilitiea.  In  addition,  voice  recording 
la  itMated  4l  earh  manual  controller  training 
. atmin  oath  laboratory,  training  equipment 
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is  arranged  along  a single  line.  Each  pair  of  manual 
controller  training  position  equipment  is  placed 
between  the  first  and  second;  third  and  fourth;  fifth 
and  sixth  "R"  Consoles. 

(b)  Six  Instructor  stations  are  provided  in  each  laboratory 
located  behind  the  ATC  trainee  positions.  Each  Instructor 
station  will  have  communications  equipment  consisting  of 

a dual  telephone  jack,  two  six-button  line  access  modules 
and  a telephone  instrument. 

(c)  Six  ghost  positions  are  provided  in  each  laboratory.  Each 
position  has  a console  containing  a tabular  display,  data 
entry  keyboard  and  communications  equipment.  The  work 
area  consists  of  a console  and  chair.  The  communications 
equipment  consists  of  a dual  telephone  Jack,  an  interphone 
speaker,  an  Indirect  access  dialer  module,  two  six-button 
common  control  modules,  three  six-button  direct  access 
modules  and  a telephone  Instrument. 

(d)  One  master  instructor  position  is  provided  for  each 
laboratory.  Equipment  of  this  position  includes  the 
master  instructor  position  console  containing  a tabular 
display  and  data  entry  set  (including  function  keys); 
Interphone  connection  with  each  of  the  training  sectors, 
the  ghost  positions,  the  pilot  supervisors,  the  Instructor 
positions  in  the  laboratory  and  communications  to  the 
computer  room.  The  communications  equipment  at  this  posi- 
tion includes  a dual  telephone  jack,  three  six-button  line 
access  modules,  a handset  and  a telephone  instrument.  The 
work  area  consists  of  the  console  and  chair. 

(2)  Four  pilot  subsystems:  two  terminal  and  two  en  route.  A mini- 
mum of  3,500  square  feet  should  be  planned  for  the  pilot  posi- 
tions in  rooms  separate  from  the  training  laboratories.  Each 
pilot  subsystem  has  the  following  positions  and  station: 

(a)  Eighteen  pilot  positions  associated  with  each  laboratory 
(three  positions  for  each  radar  training  position)  are 
preferably  located  in  a separate  room  for  each  laboratory. 
Each  pilot  position  consists  of  a console  containing  a 
tabular  display,  keyboard  and  communications  equipment 
that  consists  of  a dual  telephone  jack.  A console  and 
chair  are  provided  at  each  pilot  position. 

(b)  One  pilot  supervisor  for  each  pilot  subsystem  is  located 
with  the  18  associated  pilot  positions.  This  position  has 
a desk,  chair  and  communications  equipment  that  consists  of 
a dual  telephone  jack,  two  six-button  line  access  module, 

a handset  and  a telephone  Instrument. 
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(3)  Support  for  the  laboratories'  operations  Is  provided  by  the 
following: 

(a)  Some  space  should  be  planned  for  locating  spare  backup 
equipment  within  the  annex  convenient  to  each  laboratory 
and  the  pilot  rooms,  e.g.,  spare  PVD,  tabular  display/ 
keyboard  and  flight  strip  printer. 

(b)  A viewing  area  should  be  considered  for  a terminal  labora- 
tory and  for  an  en  route  laboratory. 

b.  Equipment  Area.  The  following  will  be  located  In  the  equipment  area. 
It  Is  estimated  that  3,000  square  feet  of  computer  floor  area  will 

be  required  for  the  following  Items. 

(1)  Computers,  peripherals  and  operator  consoles. 

(2)  Digital  character  vector  generators  for  PVDs. 

(3)  Data  comnuni cat  ions  control  units  for  flight  strip  printers. 

(A)  Video  mappers  for  DEDS. 

(5)  Airport  Surveillance  Radar  (ASR)  common  equipment  rack  — 1 each. 

(6)  Digital  Sweep  (Generator  (dual)  — 1 each. 

(7)  Magnetic  tape,  disc,  punch  card,  printer  paper,  etc.  storage 
spare. 

(8)  System  monitor  station. 

(9)  Comnunicat ion  subsystem  equipment. 

c.  Classrooma.  Approximately  9,600  square  feet  of  classroom  space  is 
needed  in  the  RTF  annex  as  noted  in  paragraph  83. a. 

d.  Program  (Software)  Maintenance  and  Scenario  Development.  A total  of 
900  square  feet  of  floor  space  is  required  for  these  activities, 

300  square  feet  for  software  maintenance  and  600  square  feet  for 
scenario  development  activities. 

e.  Test  Workroom.  A total  of  400  square  feet  Is  estimated  as  needed  for 
the  student  testing  workroom. 

f.  Shop  and  Maintenance  Support.  Approximately  1,700  square  feet  of 
floor  space  will  be  required.  This  Includes  maintenance  working 
space,  space  for  maintenance  consoles,  spare  parts  storage,  tools, 
test  equipment  and  administrative  space  for  maintenance  management. 
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K«  Other  Space.  In  addition  to  the  above  apare  eatiaatea,  floor  apare 
is  required  for  the  followlnit: 

(1)  Conference  Room.  A total  of  /OO  square  fret  for  the  peneral 
use  by  the  activities  of  the  RTF. 

(2)  Storage.  A total  of  VN)  square  feet  for  atnrape  of  tralninii 
fonas,  traininR  Mterlala  and  general  atorage  for  other 
training  support  Itras. 

(1)  Sti^ent  ,Lo^n^.  A total  of  l.OOt)  square  feet  Is  planned  lor 
the  general  use  by  the  students  during  training  breaks. 

(4)  Pro^raai  Expanalun.  A total  of  4,200  square  feet  will  he  avail- 
able for  progrsM  eapanaion  to  aeet  future  training  needs. 

HS.  FACILITY  S1IPPOR1  ( ONSIDERAT  K;!^.  Facility  support  includes,  hut  not 
liailted  to,  the  following  areas: 

a.  Hallways  and  Stairways.  The  uidth  of  the  halluaya  attd  atalruays 
should  be  sufficient  to  persiit  the  free  anveMent  of  personnel 
going  in  both  directions;  heavy  student  traffic  voluaea  should  be 
considered  during  the  change  of  classes.  In  addition,  the  halluar 
widths,  ceiling  heights  and  floor  texture  should  feralt  easy  aove- 
■ent  of  RTF  training  equipaieni,  e.g.,  FVD  consoles,  test  carta, 
furnishings  and  other  Iteas.  Hallway  lighting  should  aeet  ealsting 
St  andards. 

b.  Freij^ht/Pers«>nnel  Elevator.  A freight /personnel  elevator  la  required 
to  service  the  baseaent  and  the  twfi  f Imirs  above  ground.  It  should 
be  of  sufficient  site  and  loading  capacity  for  the  lifting  of  PVD 
with  its  transport  and  other  training  equipaent , test  carls,  fur- 
nishings and  other  iteas  to  and  fnta  floors  of  the  laboratories, 
equipaent  area,  aaintenance  and  other  areas. 

c.  Load ing/ Unload Ing  Facilltjf  and  Entrance  Wa^s.  A loading  and 
unloading  facility  should  be  provided  for  the  receiving  and  shipping 
of  training  equipaent,  test  carts,  supplies,  furnishings,  spare 
parts  and  other  support  iteas  needed  for  the  RTF.  The  access  do€»r- 
ways  into  the  building  and  within  the  building  to  the  laboratories, 
ii:aintenance  and  other  areas  where  the  large  size  equipoient  must  be 
moved  should  be  large  enough  (width  and  height)  to  accomsiodate 

the  equipment  and  transports  used  to  move  the  equipment. 

d.  Utilities.  The  facility  will  Include  the  necessary  space,  ducts, 
cable  raceways,  conduits,  plumbing,  etc.  for  the  noirmal  utilities 
of  heating,  air  conditioning,  toilets,  telephone  communications, 
lighting,  power  for  equipment  operation,  custodial  and  other  services. 
The  air  conditioning  should  be  sufficient  to  carry  the  loads  for 
equipment  operations  and  personnel.  The  primary  power  for  equipment 
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op€>r«t  lonii  fihould  hr  supplied  friw  the  annex  distribution  center  by 
separate  tables  to  which  no  other  users  are  attached,  e.g.,  air 
I ondlt iuning  or  elevator  operation.  Backup  power  systems  need  not 
he  p 1 anned . 

INVIlli'NW  trr  AL  li»NSll)i;RAT  HiNS 

a.  Laboratories. 

-11  Cooling  and  Air  Handling.  The  facility  should  Include  the  air 
itndltlonlng  •apacitv,  duct  work  and  other  air  ssivement  means 
f:>r  malntalnlnii  the  required  temperature  and  humidity  controls 
in  the  labtirator les.  To  avoid  the  need  for  raised  flooring,  a 
plenum  In  eat h laboratory  for  air  exhausting  from  the  training 
posit  li>n  equipment,  e.g.,  PVP's  and  Df.DS,  should  be  provided. 

The  temperature  and  humidity  requirements  for  contractor  fur- 
nl-^hed  equipment  (non-CFC)  will  be  made  available  when  the 
equipment  la  selrrted.  A total  of  M)  persons  including  atudenta, 
Inst  riM  tors,  glKtst  position  operators  and  maintenance  personnel 
within  a laboratory  should  be  used  for  planning  cooling  require- 
ments. A total  of  20  persons  in  each  pilot  room  shwild  be  used. 

-2)  Ll£htln£.  The  lighting  should  be  overhead  and  "soft",  the 

brightness  < twit rol I ab le , and  it  should  not  cause  glare  and/or 
refleititwta  to  occur  at  the  consoles.  Outlets  for  trouble 
lighting  and  work  lighting  should  be  provided  for  equipawtnt 
maintenance  and  for  extra  lighting  which  may  be  needed  at  the 
various  positions  within  the  laboratories.  Safety  lighting 
should  ha  provided  in  the  event  of  power  failure. 

(I)  A(OUStlcj|.  Aitnistlcal  materials  should  be  used  for  ceilings, 
floors  and  walls  to  absorb  noises  (voice  communications).  In 
addition,  acoustical  partial  partitioning  between  groups  of 
three  pilot  positions  should  be  considered  for  noise  suppression 
of  voice  ctSMur  i cat  ions. 

(4)  False  Celling.  The  ceiling  heights  should  be  sufficient  for 
the  use  of  false  ceilings  in  the  laboratories.  In  order  to 
avoid  raised  flooring,  cable  conduits  and  raceways,  air  ducts, 
electrical  wiring,  etc.  may  be  installed  between  the  false  and 
permanent  ceilings. 

b.  Equipment  Area.  There  is  a need  for  3000  square  feet  of  computer 
flooring  for  air  handling  and  cabling  for  the  contractor  provided 
data  processing  equipment.  There  may  also  be  a need  for  a false 
celling  for  cabling  and  duct  work  for  air  handling.  The  celling 
height  should,  therefore,  be  sufficient  to  acconinodate  this.  The 
lighting  should  be  overhead  and  meet  Illumination  standards  for  equip- 
ment room  operations.  Emergency  lighting  should  be  provided  In  the 
event  of  power  failure.  Acoustical  considerations  should  be  taken 
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in  areas  where  noise  is  generated  such  as  printer  and  punch  card 
equipment  operation. 

c.  Shop  and  Maintenance  Area.  The  environmental  conditions  for  the 
maintenance  area  should  be  similar  to  those  for  the  equipment  area. 
The  maintenance  area  should  be  adjacent  to  the  equipment  area  for 
the  convenience  of  communications,  running  diagnostics  and  testing. 
Easy  access  between  the  two  areas  should  be  provided  to  permit  the 
movement  of  equipment,  test  carts,  etc.  for  the  performance  of 
testing  and  maintenance. 

d.  Classrooms . Environmental  conditions  should  meet  standards  for 
classrooms  for  such  things  as  temperature,  humidity,  lighting  and 
space . 

87.  CABLE  SUPPORT . The  design  of  the  RTF  annex  should  take  Into  considera- 
tion the  cable  support  facilities  required.  This  Includes  cable  trays, 
ladders,  conduits,  etc.  for  the  RTF  equipment  operations  and  communica- 
tions subsystem.  This  includes  cabling  (power,  data  channels,  voice) 
required  within  each  laboratory  and  between  the  laboratories  and  the 
equipment  area  and  the  maintenance  area.  The  distances  between  the 
laboratories,  including  pilot  positions,  and  the  central  data  processing 
equipment  located  in  the  equipment  area  should  be  such  that  Intercon- 
necting cable  lengths  will  be  no  greater  than  300  feet. 

88.  EQUIPMFJIT  PHYSICAL  DESCRIPTION. 


a . Phys leal  Dimensions  and  Weights • 

(1)  Government  Furnished  Equipment.  The  dimensions  and  weights  of 
the  (,FE  are  known  to  AAC.  Space  planned  for  GFE  should  provide 
for  maintenance  access,  and  ease  of  replacing  units,  e.g., 
replacing  a complete  PVD  unit.  Floor  construction  should  take 
Into  consideration  equipment  weights  for  their  operation  and 
movement  within  the  facility. 

(2)  Contractor  Provided  Equipment. 

(e)  Data  Processing.  The  dimensions  and  weights  of  the  data 
processing  equipment  to  be  located  In  the  equipment  area 
will  not  be  known  until  a contractor  Is  selected.  It  Is 
estimated,  however,  that  the  3,000  square  feet  planned 
for  the  equipment  area  will  be  sufficient  to  accommodate 
the  equipment,  with  sufficient  spacing  to  permit  access 
for  maintenance.  Floor  loading  should  be  no  greater  than 
that  requir'd  for  GFE. 


(b)  Display  Consoles.  Exact  dimensions  of  display  consoles 
will  not  be  known  until  a contractor  Is  selected.  It  is 
estimated,  however,  that  each  console  should  not  require 
more  space  than  a size  desk  of  30"  by  45  1/2"  and  29"  high 
at  the  pilot,  ghost  and  master  instructor  positions. 
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b.  Power  and  Air  Conditioning. 

(1)  Government  Furnished  Equipment.  The  power  (volts,  amjieres,  kv.-a. 
and  air  conditioning  (heat  dissioation,  B.t.u./hr.)  are  known  to 
the  AAC  tor  GFE. 

(2)  Contractor  Provided  Equipment.  The  final  power  and  afr 
conditioning  requirements  for  contractor  provided  equipment  will 
not  be  known  until  the  contractor  has  been  selected. 

89.  SECURITY . Physical  security  is  to  be  provided  to  prevent  unauthorized 
entry  into  the  laboratories  and  equipment  areas.  Physical  security  will 
also  be  provided  to  protect  student  records  from  unauthorized  acquisition 
and  use.  This  includes  records  which  are  in  hard  copy  form  and  also 
records  stored  on  magnetic  tape,  disc  packs,  cards  or  other  media.  In 
this  connection,  consideration  should  be  given  for  providing  a vault  in 
the  equipment  room  for  the  storing  of  tapes,  disc  packs  and  cards.  The 
vault  should  have  the  same  environmental  characteristics  as  the  equipment 
area. 

90.  CONSTRUCTION  MANAGEMENT.  The  AAC  is  the  FAA  interface  with  Oklahoma 
City  Airport  Trust  during  the  construction  of  the  annex.  The  AAC  pro- 
vides the  necessary  day-to-day  management  and  coordination  activities 
during  the  construction.  The  Program  Manager  is  kept  advised  of  progress 
and  problems  during  the  construction  period.  The  Program  Manager  also 
keeps  the  AAC  advised  of  the  latest  delivery  dates  of  the  RTF  system  so 
that  construction  scheduling  can  remain  consistant  with  the  RTF  system 
'.evelopment  and  factory  acceptance  schedules.  Appendix  3,  RTF  Annex, 
contains  a copy  of  the  floor  plans  for  the  RTF  and  the  construction 
activities  schedule. 
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CHAPTER  9.  LOGISTICS 


91.  POLICY  AND  RESPONSIBILITY.  This  chapter  provides  the  broad  policy  and 
planning  considerations  for  the  logistical  support  of  the  RTF  during 
development  at  the  contractor  facility,  delivery  and  site  testing  at 
the  AAC  and  support  following  system  acceptance.  Responsive  logistics 
support  is  paramount  for  the  successful  operation  of  the  RTF  for  the 
AAC  to  meet  the  requirements  of  its  ATC  training  mission. 

a.  Logistics  Support  Responsibility.  The  AAC  has  full  responsibility 
for  property  management  and  accountability  for  all  assets  acquired 
in  the  program  and  for  providing  all  logistical  support  (provision- 
ing, spare  parts,  maintenance  and  repair,  tools  and  test  equipment, 
supply  and  maintenance  management  and  equipment  modifications) 
during  the  life  cycle  of  the  RTF  system  as  defined  herein.  In 
doing  this,  the  AAC  follows  established  FAA-wide  and,  as  appropriate, 
local  procedures  in  providing  logistical  support. 

b.  Applicable  FAA  Publications.  Policy  guidance  for  logistics  opera- 
tions are  provided  in  the  following  FAA  publications: 


(1) 

Order 

1800.30 

Development  of  Logistic  Support  for 
FAA  Facilities  and  Equipment 

(2) 

Order 

2700.3 

Accounting  Principles,  Concepts  and 
Procedures 

(3) 

Order 

4560.1 

Initial  Provisioning  for  Support  of 
Facilities 

(4) 

Order 

4620.1 

Scheduled  Overhaul  of  Ground  Facili- 
ties Equipment 

(5) 

Order 

4620. 3C 

Initial  Support  for  New  or  Modified 
Equipment 

(6) 

Order 

4630.2 

Standard  Allowances  of  Supplies  and 
Working  Equipment  for  National  Air- 
space Facilities 

(7) 

Order 

4650. 17B 

Guide  for  Non-FAA  Activities  Which 
Receive  Supply  Support  and  Service 
from  the  FAA  Aeronautical  Center 
(FAA  Depot) 

(8) 

Order 

6200. 4B 

Test  Equipment  Management 

(9) 

Handbook  4250.9 

Field  Inventory  Management  and 
Replenishment 
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(10) 

Handb ook  4250. 2A 

Facility  Equipment  Records 

(11) 

Handbook  4660.1 

Real  Property 

(12) 

Order  4650. 7-. 30 

FAA  Depot  Material  Management 

(13) 

Order  1800. 8D 

National  Airspace  Configuration 
Management 

(14) 

Handbook  4650.7 

Management  of  Project  Material 

(15) 

Handbook  4800.2 

Utilization  and  Disposal  of 
Excess  and  Surplus  Personal 
Property 

92.  GOVERNMENT  FURNISHED  EQUIPMENT  AND  SERVICES.  The  government  furnishes 
the  following  GEE  and  services  to  the  RTF  contractor  for  his  use  during 
system  development  and  additional  GFE  to  the  AAC  RTF  site  by  the  time 
the  contractor  delivers  the  equipment.  The  GFE  provided  to  the  RTF 
contractor  for  system  development  is  shipped  to  the  AAC  RTF  site  by  the 
contractor  after  factory  system  acceptance.  The  GFE  requirements  are 
listed  as  follows. 

a.  GFE  for  the  AAC  RTF  Site.  The  GFE  at  the  AAC  site  represents  the 

total  required  for  the  RTF. 

(1)  NAS  En  Route  Display.  FAA  Type  7912,  with  associated  data  entry 
and  controls,  and  digital  character  vector  generator  (DCVG)  for 
the  operation  of  the  en  route  laboratories  — 14  each.  Two 
each  of  these  units  are  for  backup  and  off-line  maintenance. 

(2)  ASR  Common  Equipment  Rack  — one  each. 

(3)  ARTS  III  Terminal  Display,  FAA  Type  8320,  with  associated  dual 
T2F  sets)  data  entry  and  controls  — 14  each.  Two  of  these  sets 
are  for  backup  and  off-line  maintenance. 

(4)  Digital  Sweep  Generator  (dual)  — one  each. 

(5)  Flight  Strip  Printer,  International  Business  Machines  (IBM) 

Type  1980  — 14  each. 

(6)  Data  Communications  Control  Unit.  IBM  Type  1051-02  (Teletype 
writer  interface  and  control  unit  for  IBM  Type  1980  Printers) 

— four  each. 

(7)  Radar  and  Manual  Posting  Consoles.  FAA  Type  M-IA,  for  en  route 
laboratories  for  12  "R"  positions,  12  "D"  positions,  and  over- 
head consoles  for  12  instructor  stations. 
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(8) 


Modular  Consoles  for  terminal  laboratories  for  12  "R"  positions, 
12  "HO"  positions  and  overhead  consoles  for  12  instructor 
stations . 


(9)  Type  M-IA  consoles  to  accomodate  12  Flight  Strip  Printers, 
i.e.,  six  for  en  route  and  six  for  terminal  laboratories. 

(10)  Video  Mapper,  5-Channel,  Type  FA-8970  — two  each. 

(11)  Headset,  Pacific  Plantronlcs  Starset,  Model  MS-80  (6  wire)  — 

200  each  for  laboratory  and  support  operations  plus  20  percent 
spares  or  a total  of  2A0. 

(12)  Recording  and  Playback  Tape  Cassettes.  The  type,  quantity, 
etc.  will  be  determined  after  evaluating  contractor  proposals 
and  the  selection  of  the  contractor  has  been  made. 

(13)  Office  Furniture  and  Technical  Supplies.  These  will  be  deter- 
mined and  acquired  by  AAC,  using  General  Services  Administration 
(GSA)  standards  where  applicable.  Office  furniture  includes 
such  items  as  desks,  chairs,  tables,  office  equipment,  etc. 
Technical  supplies  include  such  items  as  magnetic  computer 
tapes,  disc  packs,  punch  cards,  printer  ribbons  and  paper. 

b.  Funding  for  GFE.  The  above  listed  items  (paragraph  92. a)  of  equip- 
ment will  be  funded  and  acquired  as  indicated: 


Item  (1)  — from  current  FAA  inventory. 

Items  (2), (4), (7),  — procure  with  RTF  project  funds. 

(8), (9), (10) 


Item  (3) 


Items  (5), (6) 


— procure  with  RTF  project  funds; 
extended  contract  with  Texas  Instru- 
ments Corp. 

— procure  with  RTF  project  funds; 
ordered  under  current  IBM  order 
contract . 


Items  (11), (12), 
(13) 


— provided  by  AAC  through  AAC  budgeting. 


c.  GFE  for  the  RTF  Contractor  Development  Facility.  The  following  items 
will  be  provided  to  the  RTF  contractor  for  his  use  at  his  facility 
for  system  development  and  testing.  The  items  are  listed  from  the 
listing  in  paragraph  92. a. 
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Item 

(1)  — two 

each. 

Item 

(2)  — one 

each. 

Item 

(3)  — two 

each. 

Item 

(4)  — one 

each. 

Item 

(5)  — two 

each. 

Item 

(6)  — two 

each. 

Item 

(7)  — units  for  two 

sectors 

Item 

(8)  — units  for  two 

sectors 

Item 

(9)  — two 

each. 

Item 

(10)  — one  each. 

Item 

(11)  — 10 

each. 

d.  Shipping  CFE  to  Contractor  Facility.  The  AAC  is  responsible,  through 
coordination  with  the  RTF  Program  Manager,  for  shipping  the  GFE  to 
the  RTF  contractor  facility.  These  shipping  costs  will  be  financed 
through  RTF  project  funds.  Shipments  will  be  made  direct  from  pro- 
curement sources  to  the  RTF  contractor  wherever  this  becomes  possible 
and  where  It  Is  more  cost  effective  to  do  so.  All  GFE  will  have 
accomplished  any  outstanding  modifications  and/or  electronic  equip- 
ment modifications (EEM)  before  shipment  to  the  RTF  contractor  and/or 
before  Installation  at  the  RTF.  The  AAC  is  responsible  for  completing 
all  EEMs. 

93.  LOGISTICS  SUPPORT.  Logistics  support  Is  a continuing  phase  of  operations 
beginning  with  development  of  the  maintenance /support  concept  for  the 
RTF.  This  Includes  the  preparation  of  a procurement  request  which  indi- 
cates a requirement  for  the  contractor  to  provide  certain  provisioning 
documentation.  It  Is  essentially  completed  when  the  Initial  provisioning 
requirements  have  been  determined  and  the  documentation  and  material  have 
been  delivered  to  the  AAC,  stored  and  entered  Into  the  property  accounta- 
bility system.  The  Individual  Item  quantity  requirements  are  to  be  pre- 
dicated on  a maintenance/support  concept  based  on  operational  considera- 
tions, equipment  redundancy  and  reliability  factors  derived  from  the 
approved  system  design. 

a.  Logistical  Support  for  GFE. 

(1)  Support  to  the  Contractor.  The  AAC  provides  spare  parts  support, 
special  tools  and  special  test  equipment  for  GFE  provided  to  the 
contractor  for  use  during  system  development.  The  spare  parts 
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will  be  provided  on  a reimbursable  basis.  The  RTF  contractor 
will  be  given  a supply  transaction  code  for  usage  accounting 
and  billing.  The  inventory  of  spare  parts  remaining  at  the 
time  of  RTF  shipment  will  be  returned  to  AAC.  The  special  GFE 
tools  and  test  equipment  will  also  be  returned  to  AAC  at  the 
time  of  shipment  of  the  RTF  system.  These  will  be  inventoried 
and  inspected  by  AAC  for  accountability  and  condition.  Cost 
for  any  lost  items  will  be  reimbursed  by  the  contractor. 

Damaged  items  will  be  repaired  by  the  contractor  before  AAC 
acceptance.  All  GFE  items  returned  by  the  contractor  will  be 
in  operating  condition  in  accordance  with  FAA  standards. 

(2)  Documentation  for  GFE.  The  NAS  Documentation  Facility, 

ANA-64A,  will  provide  the  contractor  with  instruction  manuals, 
drawings,  maintenance  procedures  documentation,  etc.,  to  permit 
the  contractor  to  perform  normal  maintenance  on  the  GFE  to  be 
used  during  system  development.  The  level  of  documentation 
will  be  the  same  as  that  provided  to  ARTCC  and  ARTS  III  facili- 
ties for  field  maintenance  of  equipment.  The  AAC  will  coordi- 
nate the  delivery  of  the  documentation  with  ANA-64A  to  insure 
it  is  delivered  to  the  RTF  contractor  at  the  time  the  GFE  is 
shipped.  This  documentation  will  be  sent  to  AAC  by  the  con- 
tractor when  the  RTF  system  is  shipped  following  factory 
acceptance. 

(3)  Support  to  the  AAC  RTF  Site.  The  logistical  support  for  GFE, 
inventory  control,  usage  accounting,  etc.,  for  the  AAC  RTF 
site  will  follow  the  normal  FAA  and  AAC  supply  management  pro- 
cedures. The  required  quantity  of  onsite  spares,  tools  and 
test  equipment  will  be  provided  so  that  FAA  maintenance  on  GFE 
can  be  accomplished  at  the  time  the  RTF  is  delivered.  The 
AAC  will  include  the  need  for  the  RTF  GFE  spare  parts  and 
other  support  items  in  their  requirements  computations  and 
procurement  activities  for  both  initial  and  follow-on  support. 

b.  Logistical  Support  for  Contractor  Furnished  Equipment.  The  contractor 
provides  all  logistical  support  for  the  non-GFE  provided  under  the 
RTF  system  contract  until  system  acceptance  at  the  AAC.  This  includes 
the  development  and  testing  phases  at  the  contractor  facility  and  the 
time  required  at  the  AAC  site  for  installation,  test  and  evaluation 
and  acceptance  testing.  Following  system  acceptance,  the  AAC  pro- 
vides all  spare  parts,  supplies,  tools  and  test  equipment  for  the 
maintenance  of  all  RTF  equipment.  Spare  parts  peculiar  for  the 
non-GFE  will  be  located  onsite. 

94.  SPARE  PARTS  PROVISIONING.  Plans  for  initial  spare  parts  provisioning 
and  follow-on  supply  support  are  based  on  the  maintenance  concept  and 
the  operational  characteristics  of  the  RTF  system.  The  basic  maintenance 
concept,  discussed  later  in  this  chapter,  embodies  the  "replace-now- 
repair-  later"  principal.  The  onsite  and  depot  level  spare  parts 
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provisioning  will  take  into  consideration  the  reliability  and  maintain- 
ability requirements  of  the  RTF. 

a.  GFE  Spare  Parts  Support.  The  AAC  provides  spare  parts  support  for 
the  GFE  from  current  inventories  and  through  the  normal  resupply 
procedures.  The  RTF  site  spares  for  the  day-to-day  maintenance  will 
be  determined  through  spare  parts  usage  Information  for  maintaining 
like  equipment  at  the  ARTCC  and  ARTS  III  facilities.  This  informa- 
tion may  be  adjusted  to  consider  the  requirements  and  features  of 
the  RTF  which  differ  from  the  operational  equipment  in  the  Regions. 

b.  Contractor  Furnished  Equipment  Spare  Parts  Support.  As  Indicated 
above,  the  AAC  spare  parts  support  for  the  contractor  furnished 
equipment  (non-GFE)  starts  at  system  acceptance  at  the  RTF  site. 

The  FAA  RTF  Program  Manager  coordinates  with  AAC  for  determining 
site  spare  parts  peculiar.  The  AAC  has  the  responsibility  for 
determining  depot  stocks.  The  AAC  will  coordinate  with  the  contractor 
through  the  FAA  Contracting  Officer  in  developing  provisioning  techni- 
cal documentation  in  accordance  with  specification  FAA-G-1210c,  and 
for  conducting  provisioning  conferences.  The  following  criteria  will 
be  used  for  determining  spare  parts  support. 

(1)  Site  Spare  Circuit  Card  Assemblies  and  Modules.  The  contractor 
provides  as  site  spares  a number  of  circuit  card  assemblies 
and  modules  equal  to  10  percent  of  the  total  quantity  of  each 
type  Installed  in  the  equipment,  but  not  less  than  one,  nor 
more  than  10  of  each  type. 

(2)  Depot  Spare  Parts  Peculiar.  The  contractor  provides  spare  parts 
peculiar  for  depot  stock  in  accordance  with  specification  FAA- 
G-1375a.  This  specification  will  be  modified  in  the  solicita- 
tion to  change  paragraph  3.3.1  to  show  a minimum  quantity  of 
two  each  in  lieu  of  three  each  as  shown  therein. 


Note:  Specification  FAA-G-1210c  details  procedures  for  pro- 
ducing provisioning  technical  documentation  as  required 
by  a line  item  in  the  contract.  Specification  FAA-G- 
1375a  identifies  the  range  and  quantities  of  spare 
parts  peculiar  that  the  contractor  must  furnish  for 
depot  stock. 

TEST  EQUIPMENT.  Test  equipment  is  required  for  both  GFE  and  non-GFE. 

The  AAC  provides  all  test  equipment  for  the  GFE.  The  RTF  contractor 
coordinates  with  the  FAA  Contracting  Officer,  RTF  Program  Manager  and 
AAC  to  provide  test  equipment  for  the  contractor  provided  equipment. 

a.  Special  Tools  and  Test  Equipment.  The  special  tools  and  test  equip- 
ment are  those  not  carried  as  a standard  line  by  the  contractor  or 
another  manufacturer.  All  special  tools  and  test  equipment  for  test 
and  maintenance  of  the  system  not  readily  available  on  the  open 
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market  such  as  alignment  wrenches,  testing  devices.  Jigs,  special 
purpose  test  cables,  printed  circuit  board  (PCB)  tester,  circuit 
card  extenders,  etc.,  will  be  supplied  with  the  equipment.  The 
contractor  submits  for  government  approval  a complete  list  of 
special  tools  and  test  equipment,  the  application  of  each  and  unit 
and/or  component  for  which  It  Is  required.  This  will  be  submitted 
prior  to  fabrication  or  procurement  of  any  specialized  tools  and 
test  equipment  for  use  at  the  RTF  site.  It  Is  expected  that  the 
design  of  the  equipment  be  such  as  to  permit  the  use  of  standard 
tools  and  test  equipment  Insofar  as  practicable.  Instruction 
manuals  or  booklets  will  be  provided  to  cover  all  special  test 
equipment. 

b.  Printed  Circuit  Board  Tester.  The  contractor  provides  PCB  tester 
for  equipment  supplied  under  the  RTF  contract.  The  PCB  tester 
package  will  Include  a complete  set  of  test  programs  for  all  PCB's 
(contractor  furnished).  A spare  parts  kit  will  also  be  provided 
for  the  tester. 

c.  Standard  Test  Equipment.  The  contractor  provides  a list  of  standard 
test  equipment  which  will  be  required,  as  a minimum,  to  maintain 
the  system.  The  FAA  Handbook  6200. 4B,  Test  Equipment  Management 
Handbook,  will  be  used  as  guidance  for  providing  the  RTF  test  equip- 
ment. Normally,  the  contractor  will  not  be  required  to  provide  the 
standard  test  equipment.  The  information  In  the  contractor  list 
will  Include,  but  not  be  limited  to,  the  following  for  each  Item 

of  test  equipment. 

(1)  Intended  use:  e.g.,  measure  volts,  count  pulses,  etc. 

(2)  Ranges  required. 

(3)  Accuracy  requirements. 

(4)  Special  parameters,  e.g.,  short  t-erm  drift,  long  term  stability, 
temperature  requirements,  etc. 

(5)  At  least  three  suggested  sources  of  supply. 

(6)  Estimated  cost  (catalog  prices)  for  single  units  and 
quantities. 

(7)  Estimated  frequency  of  use. 

96.  VPRKING  EQUIPMENT.  Working  equipment  other  than  the  test  equipment  Is 
to  be  acquired  In  accordance  with  the  provisions  set  forth  in  FAA 
Handbook  4630.2,  Standard  Allowance  of  Supplies  and  Working  Equipment 
for  National  Airspace  Facilities.  Deviation  from  this  guidance  may  be 
necessary  to  meet  special  requirements  of  the  RTF  system.  Any  devia- 
tions will  be  coordinated  with  the  RTF  Program  Manager. 
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97.  EQUIPMENT  MAINTENANCE.  The  general  maintenance  objectives  for  the  RTF 
system  are  to  ensure  that  the  facility,  equipment  and  communications  can 
function  continuously  at  an  acceptable  level  of  performance  and  that  the 
maintenance  of  the  system  and  associated  environmental  facilities  Is 
efficient,  economical  and  responsive  to  the  operational  needs  and  require- 
ments of  the  AAC  training  mission.  The  specific  RTF  reliability  and 
maintainability  requirements  are  defined  In  the  RTF  Engineering  Require- 
ments, ER-D-150-00A . It  Is  the  specific  objective  to  develop  the  capa- 
bility to  maintain  the  RTF  system  equipment  with  AAC  assigned  personnel. 
The  AAC  will  be  responsible  for  achieving  these  maintenance  objectives. 


a.  Maintenance  Concept.  The  equipment  maintenance  coverage  must  be 
such  as  to  ensure  RTF  system  reliability  and  availability  two  shifts 
per  day,  five  days  per  week  during  training  classes.  This  will 
require  a qualified  maintenance  staff  on  site  during  RTF  training 
exercises.  Dynamic  maintenance  diagnostic  aids  must  be  provided  to 
rapidly  Isolate  malfunctions  and  the  design  must  permit  quick 
replacement  of  defective  components  to  provide  prompt  service  restor- 
ation (replace  now  — repair  later)  in  the  event  of  failures.  The 
system  must  also  be  available  during  nontraining  periods  for  sup- 
porting training  functions  such  as  scenario  development  and  main- 
tenance, DR&A  and  software  maintenance.  The  preventive  maintenance, 
equipment  modifications,  etc.,  are  to  be  accomplished  during  non- 
training periods.  The  contractor  provided  equipment  units  which  can 
be  economically  repaired  will  be  determined  through  contractor 
recommendations,  cost  considerations  and  reviews  by  AAC.  Repair 
factors  are  available  for  GFE.  Unit  repairs  will  be  accomplished, 

to  the  extent  possible,  at  the  RTF  site. 

b.  Maintenance  Resources.  The  AAC  assumes  responsibility  for  mainte- 
nance of  all  GFE  at  the  time  of  equipment  delivery  to  the  AAC.  The 
contractor  maintains  all  non-GFE  until  system  acceptance  as  part  of 
the  procurement  contract.  Because  of  the  long  lead  times  anticipated 
to  satisfy  the  personnel  recruitment,  selection  and  training  require- 
ments, It  Is  planned  to  acquire  contractor  maintenance  support  for 
non-GFE  following  system  acceptance  at  the  AAC. 

c.  Contractor  Maintenance.  It  Is  planned  to  acquire  contractor  main- 
tenance for  a six-month  to  one-year  period  for  the  non-GFE  equip- 
ment following  system  acceptance.  Contractor  maintenance  personnel 
will  be  onsite  during  RTF  training  exercises  during  the  first  six 
months  and  on  call  for  the  next  six  months  to  provide  any  maintenance 
support.  The  level  of  support  required  will  be  determined  by  the 
Program  Manager  in  coordination  with  AAF  and  AAC  after  more  Informa- 
tion becomes  available  concerning  the  equipment  to  be  provided  by 
the  RTF  contractor. 

(1)  Contractor  Provided  Maintenance  Training.  During  the  first  six 
months,  emphasis  will  be  placed  upon  developing  an  AAC 
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maintenance  capability.  This  will  be  accomplished  through 
formalized  and  OJT  provided  by  the  contractor  (see  Chapter  6, 
Aeronautical  Center  Personnel  Training,  for  more  detail).  The 
contractor  emphasizes  OJT  during  the  first  six  months  as  part 
of  the  maintenance  contract.  It  Is  expected  that  the  OJT  will 
enable  the  maintenance  technicians  to  become  proficient  In  the 
maintenance  procedures,  use  of  diagnostic  software  and  system 
concepts  by  the  time  the  maintenance  contract  Is  terminated. 

The  maintenance  technicians  are  to  work  closely  with  the  con- 
tractor personnel  during  equipment  Installation  and  all  phases 
of  testing  to  obtain  experience  early  on  the  individual  hard- 
ware components  and  the  entire  system. 

(2)  Oncali  Maintenance  Support.  The  contractor  provided  mainte- 
nance support  which  may  be  required  beyond  the  first  six  months 
will  be  an  oncali  basis  to  provide  assistance  In  the  solution 
of  maintenance  problems  which  the  AAC  maintenance  personnel 
cannot  readily  resolve.  In  addition,  engineering  support 
services  may  be  required  from  the  contractor  beyond  the  six- 
month  period  following  system  acceptance. 

d.  Maintenance  Reporting  Records.  Management  systems  of  the  mainte- 
nance activity  require  selected  statistical  data  on  component 
failures  and  on  the  resources  required  to  perform  preventive  maln- 
tennace  and  corrective  maintenance.  This  statistical  Information 
will  assist  maintenance  management  to  assure  continued  adequate  sys- 
tem performance  In  accordance  with  established  standards.  The 
Initial  maintenance  standards  and  tolerances  will  be  provided  by 
the  RTF  contractor;  FAA  standards  are  available  for  GFE.  The 
statistical  data  will  be  collected  on  the  maintenance  resource  Input 
and  the  system  performance  output. 

(1)  Input/Output  Data.  Input/output  data  permits  updating  pre- 
liminary estimates  of  systems  maintenance  manpower  requirements, 
establishing  operation  and  maintenance  standards  and  developing 
maintenance  routines. 

(2)  Initial  Data.  The  effect  of  Implementing  a new  system  is  of 
prime  Interest.  Data  gathering  Is  to  commence  at  the  start 
of  testing  and  system  Integration  and  checkout  during  the  RTF 
site  acceptance  time  period.  Current  report  forms  should  be 
utilized. 

(3)  Record  of  Maintenance.  To  provide  a complete  record  of  main- 
tenance activities  In  the  RTF,  the  Facility  Maintenance  Log 
(6030-1)  currently  in  use  at  the  AAC  Is  essential  for  new 
equipment  in  the  automated  categories.  As  RTF  equipment 
becomes  installed  and  accepted,  the  6030-1  log  Is  to  be  used 
by  any  party  responsible  for  the  maintenance  function. 

Including  contractor  personnel.  AAC  maintenance  personnel 
are  to  assist  the  contractor  In  preparation  of  the  6030-1  log. 
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The  maintenance  manager  or  designee  Is  to  certify  that  the  log 
is  chronologically  complete,  legible  and  properly  filled  out  by 
affixing  his  signature  In  the  lower  left  comer  of  the  log 
sheet . 

e.  System/Equipment  Standards  and  Tolerances.  Form  198  or  equivalent 
is  to  be  used  to  record  all  pertinent  data  regarding  the  technical 
operation  of  the  RTF.  Initial  standards  and  tolerances  are  to  be 
determined  during  the  acceptance  testing  and  system  shakedown  period. 
All  required  joint  acceptance  data  are  to  be  recorded  by  site  test 
personnel  on  appropriate  form(s)  (FAA  Form  198,  etc.).  The  AAC  is 
to  utilize  this  listing  as  the  basis  for  establishing  RTF  standards 
and  tolerances. 

98.  SYSTEM /EQUIPMENT  INSTRUCTION  MANUALS.  The  contractor  provides  all  in- 
struction manuals  for  the  maintenance  and  operation  of  the  RTF  system. 
These  manuals  are  approved  by  the  RTF  Program  Manager  prior  to  the  time 
the  system  Is  shipped  to  the  AAC.  The  AAC  provides  staff  support  to  the 
Program  Manager  by  reviewing  and  commenting  on  all  RTF  Instruction  man- 
uals. The  review  and  approval  schedule  is  shown  in  Appendix  1.  The 
following  are  general  characteristics  and  requirements  for  the  instruc- 
tion manuals. 

a.  General  Description.  Briefly  describes  the  equipment  as  a whole, 
Including  the  general  mechanical  construction  and  the  basic  prin- 
ciples upon  which  it  operates.  Characteristics  of  power  require- 
ment, list  of  equipment  units  or  major  assemblies,  list  of  detach- 
able accessories  furnished,  weight  and  overall  dimensions  of  each 
unit  of  equipment  are  also  defined. 

b.  Theory  of  Operation.  Describes  the  circuits  of  the  equipment  and 
their  operation  and  explains  unusual  or  new  circuit  arrangements 
and  special  circuits.  Functional  block  diagrams,  simplified  logic 
flow  diagrams  and  simplified  or  partial  schematics  may  be  employed 
where  they  will  clarify  text. 

c.  Installation.  Includes  Instructions  for  Installing  and  Intercon- 
necting the  various  units.  Power  source  requirements,  connections, 
recommended  size  of  circuit  breakers  and  Initial  adjustments  to 
place  equipment  In  operation  are  also  Included. 

d.  Operations.  Describes  the  functional  operating  procedures.  Including 
step-by-step  Instructions  for  starting  and  operating  the  equipment. 

e.  Preventive  Maintenance.  Includes  all  maintenance  procedures  and 
adjustments  which  should  be  performed  periodically  by  technicians 
for  the  purpose  of  preventing  failure  or  Impairment  of  the  equipment. 
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f.  Corrective  Maintenance.  Includes  all  Information  necessary  to 
permit  a technician  to  locate  trouble  and  to  replace/repair  or  to 
make  necessary  adjustments  to  the  equipment. 

g.  Parts  List.  Identifies  all  parts  In  order  to  make  possible  procure- 
ment of  replacements  without  the  necessity  of  contacting  the  equip- 
ment manufacturer. 

h.  Circuit  Diagrams.  Includes  cabling  diagrams,  wiring  diagrams,  logic 
diagrams.  Integrated  circuit  diagrams  and  schematic  diagrams  as 
specified  In  the  RTF  Engineering  Requirements,  ER-D-150-004. 

Note:  Existing  commercial  manuals  will  be  acceptable  provided  the  above 
Items,  as  a minimum,  are  Included. 

99.  DISPOSITION  OF  EXCESS  EQUIPMENT.  Disposition  of  excess  equipment 
resulting  from  the  operational  use  of  the  RTF  Is  to  be  accomplished  by 
AAC  In  accordance  with  the  provisions  of  Handbook  4800.2. 

100.  RESERVED. 
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CHAPTER  10 . DOCUMENTATION 


101.  DOCUMENTATION  REQUIREMENTS . This  chapter  contains  information  concerning 
the  documentation  for  the  acquisition,  implementation,  operation  and 
maintenance  of  the  RTF.  This  includes  documentation  which  is  to  be 
developed  by  both  the  RTF  contractor  and  by  the  FAA.  The  documentation 
listings  are  Identified  and  discussed  for  general  reference  and  planning 
purposes  in  figure  10-1.  More  detailed  Information  is  Included  in  the 
RTF  Engineering  Requirements,  ER-D-150-004 , for  the  contractor  furnished 
documentation.  Some  of  this  documentation  listed,  e.g.,  reliability  ai.i 
maintainability,  may  not  be  required,  depending  upon  the  terms  of  the 
contract.  The  information  shown  in  figure  10-1  includes; 

a.  Title  and  brief  description  for  each  document. 

b.  Organization  responsible  for  producing  the  document. 

c.  Organizations  to  receive  the  documents. 

d.  Number  of  copies  to  be  distributed. 

e.  Whether  or  not  the  document  will  be  placed  under  FAA  configuration 
management  after  system  acceptance. 

102.  DOCUMENTATION  DISTRIBUTION.  The  documentation  from  the  contractor  is 
distributed  within  the  FAA  by  the  RTF  Program  Manager  until  system 
acceptance  at  the  AAC.  The  FAA  produced  documentation  is  distributed 
within  FAA  through  use  of  established  procedures.  Following  system 
acceptance,  the  AAC  will  be  responsible  for  RTF  documentation  maintenance. 
Established  FAA  documentation  maintenance  and  control  procedures  will 

be  followed.  The  NAS  Documentation  Facility  will  provide  a library 
service  in  accordance  with  FAA  Order  1750.6.  The  schedule  for  documenta- 
tion and  specific  responsibilities  are  included  in  Appendix  1,  Major 
Milestones  and  Schedules. 

103.  - 110.  RESERVED. 
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FIGURE  10-1 

DOCUMENTATION  REQUIREMENTS 


O O OO  O O 

O O OO  o o 

\0  on  iH  po 

I I I I II 


o o o o 

0 o o o 

<p>  ^ 

1 I I I 


O O fr.  El  HO  q O O I*-  H H o 

< ^ ^ ^ ^ ^ ^ ^ 5^ 


rH 

1 

a 

pH 

Pi  4) 

4) 

CO 

H -H 

p ^ u 

00  U (Q 

PI 

a 

1 

d 

0>^  > 

« 

. « 

41 

o 

( 

is 

d 

•H  X 

1 >> 

4) 

•H 

0)  0) 

5) 

00  4)  (0 

4)  00 

Pi 

•H 

CD 

*t3 

.C  pi 

•H 

u 

41  T3 

CO 

d 

•H 

4J  (d 

0) 

^ ^ C 

•C  •• 

>s 

o* 

> 

3 

4^ 

U 

Pi  pH  •© 

00 

41 

O 

1 

3 

Pi  *0 

•d 

*0  0 6 

« U 

Pi 

Pi 

pH 

o u 

d ^ d 

CM  d a 

9^ 

a 

UH 

^-t  (d 

U4 

cd  u 

o 0 C 

Pi 

4) 

JC 

H 

•o  0 

•H  O 

d 

00 

73 

\ 

J 

CO 

od 

d c 

d Pi  Mh 

CO 

Cd 

d 

• 

•H 

41  b4 

0 cd 

0 U Pi 

d 

cd 

a 

< 

U H 

rH 

•H  O 

«H  d V 

•H 

41 

( 

3 

0 Od 

<d 

4J  QO  •H 

PI  d a 

Cd 

PI 

4J 

Cd  d ^ 

■ 

d.  CM 

O 

PI 

Cd 

CD 

Pi  0) 

o 

N O nH 

CO 

•H  41 

PI 

cd 

>» 

i 

g 

4^  X 

4J 

«H  «H  U 

c 

*H  T3  ^ 

•o 

Pi 

CO 

3 

4J  4J 

d 4J  4) 

0 

O 4) 

00 

41 

d 

42 

Cd  a a 

•H 

CO  pH  O 

41 

a 

PI 

4) 

4 

J 

*H  pi 

00  •H  CO 

4J 

4)  «rl  PI 

Pi 

42 

•H 

Pi 

1 

9 

O 

4J 

Pi  u 

Cd 

73  Cd 

d 

Pi 

Pi 

Cd 

1 

S 

*0  «M 

o o 

o 

_ Pi  d 

pi 

00 

O 

1 

*4 

e 

o 

m • 

•H 

a 4>  o 

(d 

>s 

PI 

{ 

3 

<d  c 

4J 

• 

a 4>  CO 

CM 

4)  73  ^ 

4) 

CD 

4) 

iM 

(M 

o 

(d 

Cd  *0 

‘H  • 

PI  PI 

CM 

CJ 

o 

( 

S 

00  -H 

j: 

M « 

U 

00  ••  o 

• * 

d 

CO 

•H 

fH  U 

o 

Cd 

00  a 8 

a 

09  d 

d 

>% 

cd 

■H  0 

(d 

Q 

o cd 

a 

CO  a d 

o 

PI 

PI 

42 

* 

0 

Pi  P4  o 

CO 

cd  Cm 

vH 

•H 

O.  JS 

p»  d 

Pi 

C 

a 00  i4-i 

pH  Pi 

PI 

41 

PI 

5 

4)  42 

o. 

So 

o 

pH 

Cd  00^ 

U 

00 

Cl 

« 

*o  0 

CL 

■H 

Pi  Pi  Cd 

Cd 

Pi  C U 

4) 

a 

O 

<M 

d 

(d 

(0 

0 CL  u 

d 

4)  P4  (d 

Pi 

PI 

Cd 

o 

A! 

ao  4i  u 

if 

Pi  ^ a 

o 

d CL  4) 

0 

d 

a 

C 

0 

d o 

& 

O 

d d TJ 

41 

P4 

c 

(- 

«iH 

O.  *0 

a 

Q.  a 

U 

00  00  CM 

a 

4) 

o 

• 

•o 

4J 

•H 

8 pH 

u 

d 0 

pH 

U 

•H 

cd 

d 00 

0} 

cd 

o • <d 

d 

<d  o 

TJ 

Cd 

(0 

CO 

u 

0 •H 

4) 

P4 

o 00  d 

d 

•H  d 

d 

d 

>s 

d 

c 

(J 

•o 

OO 

C C 

b 

CO  Pi  O 

cd 

o 

(0 

cd 

a 

< 

3 

U ii 

o 

4)  0 4) 

4)  cd  •pI 

•H 

CP 

c 

d 

a» 

^4 

X •H  Lt 

*• 

a 

73  a Pi 

00 

PI 

• » 

X 

e 

& 

CL  •• 

Ou 

*J  U C 

OO 

4) 

*H  fH  a .X 

Cd 

CD 

42 

d 4^ 

4J 

Cd  -H 

d 

Pi 

^ pH  iiH 

o 

M 

PI 

i > 

•H 

1 

n 

•H  d 

P4 

00  u 

o 

CD 

o a M 

4) 

4) 

d 

M 

PC 

« 

( 

V 

4i 

4) 

4)  -H  TJ 

pH 

>» 

pi  a o 

jC 

a 

O 

if 

0 

• 8 

O 

4J 

*0  CM  d 

pH 

CO 

Pu  cd  09 

o 

o 

a 

CM 

c 

1 » 

3 

« 

d 

d •H  «d 

0 

h: 

1 

8 «|H 

•H 

9* 

•H  u 

tM 

a 

• 

<d  d 

tM 

a 

U d iH 

c a Cd 

c 

> H 

1 

e 

Pi  o* 

42 

o 

CD 

pH 

) od 

1 

M 

oe  4) 

Pi 

D 

M 00  d 

Cd 

5 

u 

1 • 

• 

c 

1 Id 

- 

1 

' y 

Page  104 

Chap  10 

Fig  10-1 

FIGURE  10- 


O O O O O O o 

o O O O O O o 

iH  CO  CM  sO  CO  m ^ 

II  1 I I I I 

o 


o 

C (A 

00 

•H  0) 

CO  M 
0)  4J 
-O  •• 
CO 

Qt  ••  U 
»-t  00  « 

<0  c e 

^ •H  n 

u -a  o 

4-i  ^ Cm 
O 

(0  O 0) 
C to 
a>  •w  <0 

JC  ^ 

U (0 

u cd 

CM  a ^ 

° I ^ 

a Of 
O M 
•H  •H  ^ 
4J  S Oj 


a 

t-i  0) 

3 M I 00 

a e c c 


o 

00 

CO 

CO 

U 0) 

B 

CO 

• • 

B 

0 

4J 

U 

CO  0.  -H 

c 

(A 

OO  •H 

rM 

c 

CO 

0)  O 

4J 

•H 

M 

0 

4J 

•H 

0) 

•o 

O 

•H 

<0 

*o 

CO 

TJ 

01 

<u 

*0 

>4 

c 

a 

-H 

c 

CO 

u 

3 

0) 

CO 

rM 

• 0) 

B 

M 

a 

•o 

CO 

00  x: 

o 

B 

c 

U 

o 

0) 

c 

U 

• 4J 

u 

§ 

•H 

c 

CO 

0) 

0) 

•H 

•* 

B 

0) 

0) 

0) 

0) 

a 

OO 

0) 

* c 

4J 

M 

*o 

u 

q; 

c 

00 

d CO 

B 

•H 

3 

3 

CO 

•H 

0 

•H 

3 

*o 

B 

u 

CO 

M 

CO 

•H  4J 

o* 

0 

M 

U 

(0 

• 

<0 

4J  B 

•o 

0) 

a 

O 

a 

• • 

CO  41 

B 

M 

Cm 

u 

V4 

0) 

0) 

OO 

a 

CO 

0) 

u 

0) 

O. 

B 

0)  a 

rH 

hi 

01 

to 

fH 

CO 

O 

•H 

a -H 

00 

CO 

o a c 
C*  -H  c 

CM  0)  iH  0} 


o. 

a 

0*-H 

• M 

3 

Q 

0 

3 

<M 

.0 

0 

0 

0 

CM 

o 

O 

a 

C/) 

0 > 

to 

0 

a 

u 

U 

o 

73 

O 

s 

0 

0 

0 

0 

w 

U M 

G 

rM 

C 

O 

0 

O 

S«>' 

0 

•H 

>>x: 

Li 

0 

g> 

u 

0 

O 

0 

0 

•H 

o 

4J 

pH 

•o 

0 

u U 

0 

»4 

(0 

t>  > 

«H 

3 

u 

• 

s: 

0 

0 

0 

O 

0 

0 

0 

•H 

0> 

a o 

4J 

0 

0 

• * 

0 

0 

u 

0 

0 

0 

• 

pH 

•H 

0 Cm 

•H 

> 

(0 

•o 

**  - 

0 

» 

0 

•H 

pH 

0 

0 

c 

0 

0 

M 

0 

X o 

0 

i! 

e 

O 

•«« 

4i 

G 

3 

0 

O 

0 

4^ 

3 

U 

> 

4J 

U 

0 

o 

0 

>>  0 

o 

4J 

CM 

0 

0 

•o 

•H 

•u 

0 

0 

0 

p 

•0 

0 

O 

X CJ 

B 

o 

VC 

U 

O 

0 

M 

0 

0 

9il 

i2 

>4 

••  •U 

CM 

• » 

0) 

n 

CL  a 

S! 

0 

u 

•H 

S 

0 

a 

•H 

o 

a 

X 

M 

0 

a •fH 

0 

M 

0 

O >s 

0 

a 

u 

M 

a 

JO 

G 

0 

0 

JC 

0 3 

0 

Li 

0 

•o 

a to 

00 

« 

CM 

0 

U 

•H 

3 

• • 

4J 

u 

0 

0 

Li  0 

0 •H 

•H 

o 

0 

60 

o 

u 

0 

CM 

U 

O 

•H 

o 

•H 

a 

0 |4 

0 

0 

f-i  0 

u 

(8 

0 

M 

u 

•H 

3 

3 

•H 

0 

>»  •H 

3 

CM 

0 

•H  M 

o 

B 

U 

0 

0 

0 

*o 

OO 

O* 

4J 

0 

4J 

0 U 

Li 

0 

(4 

M 0 

u 

9 

0 

0 

0 

>% 

0 

o 

4J 

0 

U 

0 

0 

O 

0 

(A 

CL  > 

to 

a 

«i-4 

4J 

CO 

Q 

0 

pH 

0 

U 

3 

*0 

>> 

0 0 

? 

3 

(4 

•H 

0 

M jC 

{4 

0 

4J 

> 

4J  Li 

4J 

•H 

F-S 

0 

o 

0 

0 

Wi 

CM 

cn 

0 

u 

CM  Cm 

0 

0 

M 

cu 

o o 

> 

Chap  10 

Pig  10-1 

Page  105 

f^r-»»HfNJCviCvjCS»H 


o o 

o o o o 

o o 

o o oo- 

f-4  cn 

sO  »r( 

1 1 1 1 1 

QUO 

1 1 1 1 1 

H U-  H O W 

PS  2 < 
< < •? 

•3 

3 

3 

3 

c u 

1 

• p 

G 

1 

VI 

VI 

1 

0 -H 

G 

3 

< 

0 

3 G 

3 

3 

X 

01 

•H 

e 

P4 

>H 

3 3 

TJ 

pH 

o 

1 •** 

4J  (T 

£ 

3 

VI 

M > 

3 

VI  3 

3 3 

a o 

iJ 

B 

Vi 

;» 

3 

3 G 

p 

M 

0 VI 

Li  3 

•H  c 

00 

o 

a 

•3  O 

3 

a 

3 3 

P 60 

TJ 

O 

O 

pH 

•H 

3 a 

3 

3 

VI  cvi 

O.  •H 

a (d 

C 

u 

Vi 

VM 

U 

8 

Vi 

0 O 

O 

OJ 

CO 

CL 

3 

•H 

O CM 

3 

3 

o 

G U 

0)  -3 

*3 

Vi  O 

C 

» 

c 

O 3 

"O 

01 

< 

Vi 

O 

o 

a 

•3 

VI  o 

•H  X 

•o 

(J 

(u 

3 

VI 

0 

c 

3 

Vi 

0 1H 

4J  01 

0) 

c 

4J 

••  o 

pH 

3 

CL  VI 

3 

D 

4J  U 

0) 

3 

3 

G 

3 

oo  •H 

Xi 

G O. 

VI  00 

C 

c p 

c 

• 

X 

& 

O 

G VI 

3 

•H  *H 

CL  G 

•H 

at  C 

01 

0) 

4J 

e 

•H 

3 

•H  a 

VI 

IM 

Vi 

3 •H 

4J 

e o 

4J 

fH 

0 

U 

e 

*3  -H 

O 

3 Cl 

•3  G 

c 

fr  «4-l 

c 

<0 

>v 

a 

9 

0 14 

p 

3 3 

3 "H 

o 

«H  l-l 

•H 

3 

,3 

e 

•3 

iH  Cl 

3 

3 

3 

3 

u 

3 o; 

G 

3 

Vi 

G 

O 3 

VI 

G 

X *3 

00  Li 

o*  a. 

e 

<0 

•3 

X 

• • 

O 

3 

C 3 

14 

O 

U 

G LI 

a> 

X 

3 

u 

3 

IM 

•H  *3 

3 

•H 

0 

•H 

• 

0) 

01 

*3 

VI 

c 

C 

X 

VI 

3 *3 

rH 

0)  «o 

> 

iM 

3 

o 

G 

• 

•H 

9 't 

o 

3 

3 

CM  3 

0) 

•H 

O 

3 

u 

3 

pH 

3 

e oo 

G 

3 3 

•H  0 

1-1 

4-»  O 

U 

u 

G 

6 

3 

VI 

3 G 

» 

3 

Vi  0 

•3  73 

09 

4J 

u 

CO 

3 

3 

3 

•H 

a 

l4  nH 

o 

pH 

O 

O vl 

00 

01 

Vi 

G 

c 

Cl 

6 

• 

3 

•H 

OO  VI 

pH 

a 

VI  3 

6 > 

•S 

C 01 

01 

O 

o 

o 

3 

3 

3 

3 

O 3 

U4 

X 

Cl  3 

•H 

w 

*iH  U 

u 

<§• 

•H 

•H 

•3 

£ 

U 

u:) 

8 

VI  *3 

3 

3 *3 

C *3 

u C 

o 

4J 

VI 

C 

CL  a 

G 

CM  O 

•H  G 

3 

<0  <0 

o 

3 

3 

00 

3 

3 

3 

0 

0 

•H 

•p 

U 

•H 

Sx' 

Vi  G 

*3 

4J 

Cl 

G 

Cl 

14 

X 

VI 

u 

• 

00 

•3 

01  01 

u 

C 

c 

•H 

•H 

c 

3 

VI 

3 rH 

*3 

u 

0 *3 

3 L4 

(B 

a 4-» 

o 

<0 

M-l 

3 

<44 

pH 

VI  3 

3 

VI 

•H  C 

3 O 

o c 

^>4 

e 

•H 

O 

Vi 

3 

3 

0 0 

3 

3 

6 3 

0 Cm 

(0 

•H 

• 

s 

3 

•3 

pH 

3 

PS 

3 

C 

a C 

0 

0 

0 

•3  d 

0) 

4J 

6 

O 

0 

pH 

iH 

*3 

c 

e 3 

p 

3 VI 

3 3 

c 

G B 

01 

CO 

CO 

0 

B 

O 

3 

u 

3 

o 

O 8 

3 

3 

^ 9 

3 Li 

a 

CO 

Vi 

V4 

•3 

M-l 

ps 

•H 

pH 

3 

u 

G 

9 

00  B 

0 3 

X 

01 

3 

00 

3 

3 

3 

l4 

14 

0 

6 

O Li 

V VI 

00  > 

*3 

o 

3 

6 

3 

C 

3 

0 o 

•H 

3 

Li  O 

9 

G 

G «H 

01 

CO 

Vi 

9 

3 

fiO 

M 

O. 

VI  IM 

VI 

C 

CL  CM 

0 8 

O 

•H  U 

4J 

P« 

3 

B 

VI 

14 

•H 

4->  C 

O 

Vi 

00 

4J 

W 01 

V« 

to 

Vi 

3 

•3 

3 

o 

pp>. 

U 

CO  > 

cv 

a 

3 

3 

G 

3 

Vi 

3 

3 

U 01 

4J 

•3 

3 

•3 

c 

0)  M 

• * 

01 

3 

3 

3 

u 

a 

CO 

V4 

a 

pH 

e 

09 

4J 

CO 

B 

o 

«p4 

U 

/-N 

c 

O M-l 

CO 

a 

O 

c 

3 

G 

pH 

M 

•m  O 

•o 

(0 

u 

M 

VI 

«iH 

• 

a 

i 

*3 

Chap  10 

Page  106 

Fig  10-1 

.■^9*4 


I 


f 


( 


Air-  . 


Chap  10 

Fig  10-1  Page  107 


FIGURE  10-1 

DOCUMENTATION  REQUIREMENTS 


^5 

O 


G m JO  x: 
•H  0)  B o 
TS  0)  3 
* *H  n 0) 
0)  > « 

^ O 09 
G U 0> 
a D.  B 

O u 

u U •H 

CL  U-l  rH 


0) 

CJ 

c 

Q>  (0 

X G 

4J  0) 

<D 

cue 

«H  e «H 
<0  « 
(0  C B 
G V 
o u *3 
•H  c C 

4J  M «d 


09 

E _ 

73  «d  *0 

c ^ o 

<0  ^ • tJ 

o 00  « 
0)  w c « 
•13  a -g  c 

« Q>  •H 

i c M 


iH 

•H 

0 

CJ 

B 

o u 

o 

» 

0 

0 4J 

0 

0 

6 id 

0 

•H 

4J 

4d  3 

0 

id 

0 

« 6 

4» 

c 

0 

0 

0 

z 

41 

73  41 

0 

U 

o 

0 

0 

•0 

0 

a <41 

0 

0 0 

• 

C •H 

0 

O 

0 

0 

0 

41  0 

0 

0 

0 id 

O 0 

b 

u 

•H  C 

5 

U 

0 

0 

u 

■H 

0 

0 

c 

4J 

4»  O 

X 

O 0 

0 

0 a 

0 

4»  0 

0 

09 

0 

0 

U 

0 

0 

•o 

u o 

C 

U •H 

c 

O 

W 4J 

0 

O' 

o 

00  3 

id 

0 

•H 

0 

? ^ 

•r4 

a 

CO  ^ 

U 

to 

<M 

0 

0 

0 

41  ^ 

£ 

U 0 

G 

« 

0 

u 

•H  id 

<41 

0 JC 

41  id 

£ 

u 

O 

^ o 

0 

9 

N 0 

0 

0 iJ 

0 

0 0 

5 

Q 

w a 

Irf 

0 

8 

>v<M 

fS 

o 

0 

u 

G a 

4J 

W 

o 

0 

0 

0 

•H 

00  >% 

c 

•H  O 

c 

u 

10 

m u 

<1-1 

o 

u 

0 0 

6 

4» 

0 .O 

V 

0 

p 

41 

•H  O 

0 

00 

0 0 • 

0 

0 

i* 

id  0 

C 

M 

> ^ 

PC 

U 

0 

0 id  0 

id 

4i 

73  *0 

0 

0 j: 

u 

u 

M «H 

o 

id 

3 id 

oo 

0 

0 

<41 

U 4» 

i 

m 

U 

« 0 

e 

0 

a 

id  *0  0 

0 

0 

0 id 

0 

G 

o 

a o 

0 

O 0 *0 

id 

8 

id  M 

pc 

9*  ^ 

M 

u 

0 Z 

u 

0 

^ U 0 

a 

0 

0 0 

B 

0 

u 

KA 

00 

0 

o o 

u 

> rr 

0 

O 

<41 

u 

p 

e 

0 

0 

c 

0 id 

0 

o 

U 0 

o 73 

c 

if 

C 

5 a 

u 

•o 

<4d  id  • 

id 

0 

•H 

4J 

4J 

0 4J 

a 

0 

•0 

^ •« 

0 

0 •-* 

0 0 

• 

• 

^ • 

0 

0. 

0 0 

0 

0 

0 0 0 

I 

0 0 

0 

0 

X 

4i 

0 

0 0 0 

0 

0 

0 B 

8 

0 

z 

M 

a CA 

41 

0 

8 *o 

0 

•o 

<M  0 0 

0 

-H  0 

•o 

O 

0 

C ^ 0 

4> 

0 

O id  0 

id 

id  id 

0 

•H 

41 

o a 

0 

00  0 

00 

O 0 

*H 

•o 

0 

U B 

o 

0 O id 

o 

0 *0 

O 

if 

U 

e 

0 0 3 

0 

0 

0 id  0 

id 

SI  it 

0 

W 

w w 

D 

M 

4> 

•H  •n 

z 

M 

0 a a 

a 

o o 

P«s«  108 


Chap  10 
Fig  10-1 


lapuc/ouCput  operations  and  other  data 
for  the  use  and  control  of  programs. 


FIGURE  10-1 

DOCL’MENTATION  REQUIREMENTS 


( 


o o O O o 

0 o o o ?5 

<M  m lA 

1 I I I I 


ISsssSsS 


CB 

4)  *a 

u c 

9 « 

tJ 

u u 

• O , 

d V4  <-4 

o a •H 

4J  • Cd 

td  «o  •H 

U c «H 

c «d  « « 

gi~i  u 

a 

D -O 

U Wt  4» 

O O Vi 

O 4i  ^ 

O 9 

>s  do* 

4J  U ^ 

•H  O U * 

d 

•H  O O , 

^ U £ t 

td  v>  I 

c ^ i 

*H  O O 

(d  > 

VI  O 41  . 

d c ^ 

M ox 

id  -H  y I 

£ Vi  d 

a 

*o  T<  o 

d w Vi 

d y 

d • I 

>»  4»  ^ * 

a ^ z- 


C Vi 

d y 

60  9 

V4  41  *0 
0X0 
Vi  vi 

w a 

o d 

Vi  M 4) 

y 9 ^ 
d d X 
M c:  d 

Vi  •*-! 
C iH 
0 0 4) 
y Vi  ^ 

4)  » d 
X 4) 

Vi  Vi  <V( 
9 O 
U-i  *o 
O 4)  >s 
y u 

C O 4) 
O w > 
*H  O*  •H 
Vi  ^ 
O.  *0  4) 

'fl  S'” 

y "O 

« • a 
u c <d 
■o  « 


« • B 
« • a 
■o  c o 

3 O M 
iH  -H  01 
u w > 

a « 0* 

M N -o 


X 

cr 

y 

u 

1 

U 

e d 

d 

X 

o 

d o 

u 

» 

o. 

Vi  y 

9 

60 

•o 

8 

pi 

O d 

d 

d 

U 4) 

y 

Vi 

d 

O.X 

O 

d 

d 

•H 

Vi 

d 

>v  U 

o. 

d 

Vi 

Vi  y 

60 

•H  d 

*o 

d 

• 

O 

•H  d 

d 

d 

Vi 

*0 

d 

v> 

Vi 

PU 

X 

d 

C 

d •• 

d 

> 

11 

>s 

• O tH  w 

c « £ y P 

« 4J  ± 4J  -o  -H 

r-l  C P « 3 

pu,  -H  H e TJ  y 

gen  C « 
I • « 
a iJ  iH 

M hi  M a o.  >> 

00  o z c o u 


o z c o u e 

U O >-4  -H  •H 


i « <H  « •-) 

I U W > •H 

I e a a A 

I a N -y  a 

•o  ^ e 
h e o 
I o a y a 

o eo  w 
1 y hi  a e 

a o a -n 

' e hi  y 8 

^ •H  o a 
I h)  o a 
I 3 y hi  hi 

I a a ch  a 

1 a a 
I o.  w a i 


Alw' 

\ >'?•  *31^ 
fr^  ^ 


Chap  10 

rig  10-1 


Reports  are  submitted  quarterly  reporting  on  the 
status  of  all  program  elements;  identifies  pro- 
blems and  approach  for  problem  solutions. 
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APPENDIX  1 

MAJOR  MILESTONES  AND  SCHEDULES 


1.  PURPOSE.  This  Appendix  includes  major  milestone  and  schedule  informa- 
tion for  the  RTF  system  development  and  its  integration  into  the  FAA 
Academy  training  functions.  The  information  is  presented  in  four  parts: 
(1)  a tabulation,  figure  1,  of  the  major  events  and  activities,  (2)  a 
chart,  figure  2,  which  graphically  displays  the  schedule  information  for 
the  principal  activities  of  contract  management  and  testing,  (3)  a chart, 
figure  3,  which  displays  the  schedule  for  the  Implementation  and  sup- 
porting activities  of  personnel  planning,  training,  facility  preparation, 
logistical  support,  system  shakedown  testing  and  (4)  a chart,  figure  4, 
which  provides  a summary  schedule  showing  the  major  events  and  activities. 

2.  FIGURE  1,  RTF  MAJOR  EVENTS  AND  ACTIVITIES.  This  table  Includes  a list- 
ing of  the  major  events  and  activities  which  must  be  completed  for  the 
RTF  system  development  and  implementation;  the  organizations  (both 
primary  and  supporting)  responsible  for  completing  the  activities;  the 
date  on  which  work  should  start  for  each  event;  the  date  on  which  comple- 
tion is  to  occur  in  order  to  meet  overall  schedule  requirements  and 
remarks  which  further  explain  each  activity.  Each  event  is  given  an 
identification  number  in  figure  1.  The  first  digit  of  the  event  number 
corresponds  to  the  chapter  number  within  the  body  of  the  PIP,  e.g., 
program  management  activities  are  discussed  in  Chapter  2.  In  addition, 
some  cross  referencing  to  ER-D-150-004  is  done  by  showing  the  paragraph 
numbers  of  the  ER  In  the  remarks  column  of  figure  1.  This  was  princi- 
pally done  for  documentation  events  for  easy  cross  referencing  In 
obtaining  more  Information  concerning  the  content  requirements  of  the 
documents  to  be  delivered  by  the  RTF  contractor.  The  events  and  activi- 
ties are  listed  under  main  headings  which  correspond  to  chapters  dis- 
cussing these  subjects  within  the  body  of  the  PIP  as  follows: 

a.  General  Program  Summary  (Chapter  1) 

b.  Program  Management  (Chapter  2) 

c.  Personnel  Resources  (Chapter  5) 

d.  Aeronautical  Center  Personnel  Training  (Chapter  6) 

e.  System  Implementation  (Chapter  7) 

f.  Environment  (Chapter  8) 

g.  Logistics  (Chapter  9) 

h.  Documentation  (Chapter  10) 
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3.  FIGURE  2,  CONTRACT  MANAGEMENT  AND  TESTING  SCHEDULE.  This  figure  shows 
the  schedule.  In  chart  form,  of  the  principal  management  and  contracting 
activities  and  the  major  testing  efforts  that  are  required  for  the  RTF 
system  during  Its  development  and  implementation.  Both  beginning  and 
ending  times  are  shown  for  the  activities  through  the  use  of  triangular 
symbols  with  connecting  lines.  The  solid  symbols  emphasize  the  impor- 
tance of  certain  activities,  e.g.,  if  slippage  should  occur  in  meeting 
the  schedule  for  such  an  activity,  the  result  would  in  all  probability 
be  a slippage  in  meeting  the  target  date  for  system  operation.  The  key 
to  other  symbols  used  are  shown  on  figure  2.  The  time  scale  is  shown 
across  the  top  of  the  chart. 

4.  FIGURE  3,  IMPLEMENTATION  AND  SUPPORTING.  ACTIVITIES  SCHEDULE.  This  chart 
shows  the  schedule  information  for  the  supporting  activities  for  system 
implementation,  e.g.,  personnel  planning  and  training,  facility  prepara- 
tion and  logistical  support.  As  in  figure  2,  the  starting  and  ending 
times  for  the  activities  are  shown  by  the  use  of  triangular  symbols 
which  are  connected  with  lines.  These  supporting  activities  can  be 
correlated  with  significant  events  from  figure  2.  As  an  example,  cer- 
tain manpower  recruitment  and  training  activities  must  be  started  during 
RTF  system  development  in  order  to  have  qualified  personnel  by  the  time 
the  system  is  delivered  to  the  AAC. 

5.  FIGURE  4,  SUMMARY  SCHEDULE.  This  chart  graphically  shows  the  most 
significant  events  and  activities  for  the  acquisition  and  implementation 
of  the  RTF  system.  It  includes  the  major  events  and  activities  shown 

on  figure  2 and  3 to  provide  an  easy  reference  to  the  most  important 
schedule  information.  It  presents  the  time  interrelationships  between 
the  contract  management,  supporting,  factory  testing  and  acceptance 
testing  activities.  The  events  and  activities  numbers  shown  in  figures 
2,  3,  and  4 are  the  same  as  those  shown  in  figure  1.  The  beginning  and 
ending  times  represented  by  triangle  symbols  in  these  figures  are  also 
the  same  as  the  dates  shown  in  figure  1. 


Page  2 


Par  3 


Appendix  1 


(U 

1 

1 

1 

T3 

X 

CJ 

o 

c 

p 

CO 

<u 

p 

(0 

P 

•3 

i-H 

p 

CQ 

a 

60 

p 

lU 

CO 

3 

bJ 

<u 

c 

c 

c 

Cp 

CO 

a> 

(0 

> 

•H 

o 

*H 

o; 

X 

c 

(0 

c 

u 

e 

X 

60 

0) 

4-» 

o 

X 

p 

p 

<J 

C • 

•H 

a; 

0) 

0) 

•H 

(0  d 

4J 

4-( 

p 

>s 

o 

> 

p 

X 

P o 

1 

O 

CO 

s 

c 

•H 

<y  . 

5 

•H 

4-) 

cu 

e 

o 

P 

T3  C 

p 

1 

V4 

c 

m 

3 

u 

U 

O 

CO 

> 3 

o 

o 

CO 

cr 

(0 

a>  • 

CO  •H 

p 

•H  C-» 

1 

a 

•H 

iH 

p 

CO 

a 60 

•H  P 

o 

P -H 

a 

4J 

CO 

60 

o 

c 

CO  c 

(0 

p 

•H  ip 

3 

to 

CO 

c 

p 

o 

O •H 

0)  0 

o 

P •H 

cn 

0 

O 

•H 

u 

•H 

P 'TJ 

60  1-4 

<0 

a>  i-i 

a 

P 

to 

CO 

CL  c 

d CO 

p 

a to 

rH 

to 

o 

0) 

p 

01 

to 

<0  > 

p 

B 3 

> 

u 

p 

3 

0)  P 

P 0) 

c 

o cr 

•H 

0) 

CL 

CO 

c 

o 

P 0) 

o 

o 

> 

c 

o 

CO 

3 P 

0)  CO 

u 

p 

0) 

p 

(0 

a 

•p 

01  0) 

> -p 

0)  o 

CO 

X 

o 

T3 

c r) 

0) 

X,  CP 

CL 

4J 

u 

0} 

0/ 

•H  G 

p p 

p 

P 

3 

u 

0) 

> 

60 

3 

•H 

CO 

•3 

O 

60 

(0 

•H 

ff 

O 

P 60 

•3 

d o> 

P 

c 

p 

3 

P 

•H 

P • 

0)  C 

•H 

•H  P 

PO 

•H 

p 

rP 

a 

•o 

0) 

CL  ^ 

•3 

X 

Xi 

u 

d 

(J 

oi 

rH 

p 

B P 

d 

P *3 

3 

0 

o 

c 

CL 

O 

& o 

O 3 

3 

•H  3 

CO 

*0 

o 

l-l 

CO 

X 

PC  p 

U *3 

CJ 

5 to 

r«* 

r- 

r- 

(T> 

O' 

o^ 

a> 

O' 

f-H 

rH 

•> 

•k 

m 

m 

rH 

iH 

tn 

e: 

IP 

U 

H 

IP 

ocS  0^ 

CQ 

<o 

M 

Z CU 

CO 

M a« 

z 

os 

O 

pLi  CO 

cu 

1 1 

CO 

Pu  CO 

0)  oo 
^ > u 

< O 
7^  U U 

> < o o 

I u o,  u 

U 0) 

I O H O c 

1 < 0-  < M o 

! < < z pu  u 


Oi  cn  CO  c/)  cn  cn 


O (0 
<0  T) 
>-»  -H 
4-»  "O 
PQ  C C 
W O CO 
CO  CJ  o 


1/  PMS  “ Program  Management  Staff,  defined  in  Chapter 


RTF  MAJOR  EVENTS  AND  ACTIVITIES 


Appendix  1 


CO 

US 

H 

' < 

Q 

UJ 

H 

u 

1 O 

H J 

M 

H 

1 M 

H O 

•-J 

to  o 

1 1 

d 

to  o 

u 

t— ( 

>.  H 

h-< 

OS 

CQ 

h-t 

ft- 

CO 

M O. 

?: 

OS 

o 

Oi  to 

u. 

1 1 

to 

y-»«— s 

Ot  to 

c 

1 

-TT 

> 

u 

. 

GC 

ro 

<0 

OS 

44 

OS  T3 

fH  OS 

0) 

1 

c 

4J 

o 

CO 

CO 

Xi  C 

CM  U 

4-» 

O 

B 

fH 

(0 

•H 

CO 

1 

as 

3 f CO 

C CO 

1 0) 

o 

OS 

x» 

< 

OS 

cs 

CO  U 

0 > 

>H 

u 

42 

B 

Xi 

• 

CO 

B B t) 

(2  cs  44 

1 a 

4H 

0 

4J 

OS 

O 

CO 

CX  o 

14-1 

•H  3 • 

0 <xi 

g 

•o 

O 

0 

(0 

CO 

OS 

oe 

Xi 

x-i  3 to 

fH  <0  0 • 

0 

c 

OS 

u 

GC 

OS 

rH 

Xi 

O' 

OS 

O 0 e 

XI  OS  CO  M 

o 

CO 

rH 

B 

Xt 

CO 

o 

XI  CO  Xi  OS 

CO  E M 

OS 

•H 

o. 

u 

< 

TJ 

CO 

c 

44  44 

Xi  3*3 

0 

• 

OQ 

to 

c 

4ie 

OS 

fH 

< 

B 

CO 

fH 

pH  U c CO 

3 CO  C OS 

' (0 

•o 

to 

CO 

CO 

Xrf 

B 

CO 

< 0)  0)  >> 

00(0  (0  to 

o 

to 

OS 

ti 

X 

R 

o 

^H 

< I-C  CO 

•H  CO  <8 

(0 

•H 

a 

9 

CO 

o 

0 

* 

o 

CO 

CM  QS 

UH  3 ,C 

w 

e 

OS 

*o 

OS 

Xi 

c 

•3  OS  hC  i-H 

3*3  x<  pH 

0) 

0 

3 

iH 

B 

GO  H 

u-< 

CO 

1 

o 

C X4  XI  CO 

O C 3 

•H 

ex 

u 

o 

> 

(0 

B 

Sm/ 

o 

fH 

CO  C 

O <8  3‘*-‘ 

U4 

to 

OS 

•H 

OS 

Xi 

44 

B O 

-3  0 

4J 

as 

V4 

u 

44 

X 

CO 

OS 

U 

rH  •H  fH 

(0  (0  Xi 

u 

B 

(0 

0) 

u 

B 

44 

U 

B 

•<  V4  44 

ao)  3 GO 

o 

•H 

B 

42 

rH 

to 

*H 

OS 

fH 

R 

3 

< OS  CO  CO 

O XipC  c 

a 

4J 

o 

U 

(0 

u 

0 

to 

> 

Uh 

0 

CM 

a OS  xi 

rH  3 fH 

os 

•H 

B 

4J 

a 

CO 

fH 

Vh 

Xi 

• O GO  OS 

3*3  Xi  *3 

0) 

iJ 

>v 

•H 

B 

cx 

44 

o 

W4 

CO 

u 1-1  B a 

>333 

•H 

03 

xs 

U4 

0 

CO 

o 

CO 

OS 

< a CO  o 

01  u > 01 

PQ 

X! 

TJ 

u 

o 

44 

^H 

Oi 

JZ 

< -C 

'3  0 0 

(U 

4J 

B 

na  • 

(0 

(0 

rH 

C 

CO 

> 

CO 

pH  U rH 

tH  3 

to 

0) 

0)  M 

0) 

*4-t 

os 

1 

OS 

cs 

fH 

•H 

B H B 

CJ  0^  42 

00 

s 

CO  0) 

•o 

o 

• 

•o 

Q 

CO 

fH 

44 

•H 

01  pi!  t-H  6 

< 0 XI 

rH 

B 

g 

D o 

3 

3 

s 

as 

B 

CQ 

OS  CO  fH 

< • Xi 

(0 

•H 

o 

iH 

rH 

B 

M 

rH 

Xi 

X 

44 

CO 

9 •->  C B 

X4  44  X 

c 

U 

o 

<u  U-t 

U 

o 

CO 

O 

a 

u 

c 

44 

tJ  <0  O M 

0)  S B 4-1 

•H 

3 

s 

Xi  tM 

c 

•H 

:* 

B 

VM 

0) 

OS 

OS 

CO 

OS  42  -H  OS 

X G0O*H 

pM 

T3 

pti 

to  o 

M 

4J 

to 

M 

o 

Xi 

H 

(0 

PJ 

^ 44  44  44 

HBOS 

r>* 

tX) 

GO 

00 

00 

oo 

iK) 

r«* 

00 

O' 

o> 

o> 

ON 

O' 

O' 

O' 

O' 

O' 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

•k 

•> 

r 

r 

r 

r 

m 

m 

m 

m 

m 

u-> 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

4J 

u 

u 

•D 

C 

Xi 

u 

X 

o 

OS 

as 

0) 

(0 

OS 

OS 

CO 

CO 

3 

o 

Q 

o 

b* 

(b 

Pu 

s: 

X 

pH 

y-\ 

y-s 

y-N 

y^ 

y-^ 

y^ 

to 

u 

to 

U 

CO 

^ 

u 

o 

C/) 

u 



o 

•w” 

o o 
o o 

m iH 
I I 

Q O O 


Q O O O 


0 

o o 

•H  ^ 

1 I 
U Q pu 


y-f 

CX 

y^ 

cn 

«My 

y^ 

Pf 

W' 

y^  y^ 

C/)  W 
>-y 

y-s 

pH 

yrs 

C/S 

y**f  y-r. 
pH  CO 
v-y  >-y 

y— f y^  y^ 

C/SC/S  pf 

N«y  >My 

yTk 

C/5 

s-y 

y-f  y-N 

34  to 

s»y  s»y 

y*s 

crt 

s^y 

1 

1 1 

3 

41  O 

y^fH  43  • 

g 

•3 

ifi 

t/5  C/) 

to  -H  U *J  <8 

0 

c 

1 

(/) 

44 

^43  01  a c 

c 

fH 

3 

3 

3 

3 ^ 

3 

•H  3 

X4  3 XI  GO  O 

3 

44  1 

O 

U 

o 

tH 

4^ 

3 3 

01  .H  S *rl 

3 

pL 

3 fH 

to 

U 

Xi 

Xi 

3 

9 

O *4 

CS  rH  Xl  XI 

:* 

•< 

Xl  3 

e 

3 

3 3 

3 

e 

fH  3 

«H  3 O XI  O 

44 

< 

3 B 

u 

44 

O 

0 CS 

rH 

6 

>*-i  ft!  <4-1  O B 

3 

GO  O 

g 

3 

IM 

3 

t/)  f^‘ 

CS 

•3  • 

j:  to 

<4-1  (8  3 

•o 

fH  A. 

XI 

3 

CM 

3 *3 

CS  3 

o >N  Xl  M IM 

E 

CM  3 

2 

Xi 

rH 

>>  Cm 

*3 

3 Xi 

3 < 

XI  3 XI 

n 

3 

3 3 

u 

3 

•3 

3 

^ o 

3 

3 

H 

.w-H  u (3  x: 

3 

O u 

o 

XI 

3 

3 

*J  9 

(8  r-4  -H  O (11 

u 

H 

CS 

< 

3 

3 

fH 

3 C 

CS  3 

44  u 

CS  3 4h  CS  •H 

3 

< 

rH 

• 

2y-v 

fH 

1h  • 

(M 

0 0 

» 

3 

3 3 

«H  3 CXI  rH 

MH 

< 

a ? 

>» 

<•3 

44 

3 44 

3 

>H  rH 

fH  cs 

BcroH  -2 

Xi 

e Xl 

44 

Z 3 

o 

O.  O 

3 

44  44 

fH 

u 3 

0 •H 

£ (8  « 

3 

•t 

3 44 

fH 

3 

GO 

3 3 

4^ 

CS  CS 

> 

B B 

CL  4h 

O 'O  >,U  4J 

XI 

to  3 

rH 

Z 3 

3 

U Xi 

3 

V 3 

3 

O 

O.  IM 

01  B 4J-H  (0 

B 

< 

3 O 

fH 

Z 

CL  44 

X 

r«H  rH 

PiS 

cs  Uh 

< O H «8  -H  B W 

fH 

< 

*<  o 

X 

K 44 

O C 

o 

rH 

O O 

ff. 

00 

ON 

rH 

rH 

Piu 

• 

• 

• 

• 

• 

• 

e<w 

fH 

CM 

CM 

CM 

fH 

CH 

• 

r*4 

Appendix  1 


Page  6 


Fig 


1 


Appendix  1 


W HO 
cn  O 
H I « 


w 

P4 

«> 

o e 

* W 

0) 

4j  o; 

W Pi 

(0  4J 

Pi  0 

PI 

01 

Pi  W 

0)  PJ  • 

c 

0) 

e u •H 

£ 

C >S 

a.  W 

E 9 4 

u 

O ^ 

0 

CO  Pi  u 

•H 

W CO 

Pi  4J  •H 

^ 

Pi  4J 

w 

to  W Pi 

a>  01 

4-»  C 

O C 0) 

W 

a oc 

c w 

U •H  ^ 

E 

•o 

<U  •«-l 

U 

Pi 

3 

E o 

* 

0 

0 Xi 

a •H 

Pi  W 

U-« 

•H  c 

0)  C C 

c 

•o 

3 ^ 

4J  (0  (0 

o 

w c 

o*  u 

3 •H 

a 

PI  CO 

<V  0) 

a u o 

c 

4J 

e -H  > 

>> 

0 c 

Pi 

O C -H 

PI 

E O 

0)  o 

U f Pf 

•H 

01  •H 

• 

U 

O (0 

> 

PI 

W 

3 C 

* 0)  w 

•H 

•H  CO 

0) 

D.  (0 

W PI  4J 

3 N 

p 

B C 

P>  w 

U 

cr*  •H 

3 

o q; 

M >S  •H 

(0 

0)  Pi 

•o 

O 4J 

>^fH  C 

Pi  O 

01 

c 

M CP  *H 

w 

£ 

u 

Pi  •H 

(0  a e 

•H 

< 4J 

o 

o w 

C 3 TJ 

e5 

< 3 

p 

E 

CO  W (0 

Pi  CO 

a 

»-i 

uj 

H H 

Pi  0^ 

CQ 

M 

<o 
a o. 

V> 

►H  0- 

5^ 

os  :d 

O 

Ci4  C/^ 

0U 

1 1 

V5 

a 

Pu  C/l 

•-] 

•3 

0» 

p] 

3 

9S 

C 

SB 

O 

PI 

cn 

C 

Qtf 

P2 

cS 

(P 

• 

lA 

0) 

> I 

o a> 

u 

a.  «H 

a d • 

(0  O*  pu 
0)  H 
*0  Pi 
C 

<Q  iH  M 
« O 
a c «4-i 

o c 

♦HOW 

0)  w u 

> V-  c 
0)  0)  ^ 
Q a B 


Appendix  1 


OC  c 

C 

•H  (0  U 

C u o 


a>  o.  c •H 

u ^ oc 

C ^ <0  c 

•H  o ^ 

« U c 

e o c 

<Q  •*  <Q  <0 

U bJ  XT  M 

(>.  4i  b*  4J 


t T3 

*-(  a> 

CO  1 > 

e e o 
Com 
o o a 
o cx. 
ce  <0  • 

s:  fti  jz 


O 

V 

^ u 

c 

e 

P 

o 

A 

00 

> 

M 

■H 

u 

A C 

o 

T 

u 

•V 

A 

C 

00 

O 

> 

T3 

/-S 

A 

M A 

• 

M 

o 

c 

A 

c 

■o 

•«>4 

A 

C 

o 

C 

A 

O C 

Pu 

o 

o 

A 

A 

*«>4 

c 

O 

M 

A 

N.o' 

A 

H 

M-l 

tJ 

c 

> 

c 

c 

A 

o. 

A 

A 

A 

02 

c 

c 

• 

O 

A 

A 

•H 

A 

rH 

U 

A 

M C 

QC 

A 

c 

•H 

A 

C 

M 

M 

T5 

A 

•o 

>> 

A 

M 

A -H 

A 

c 

o 

C 

A 

o. 

4J 

M 

U 

•H 

S 

C 

D 

3 

a A 

X 

•H 

U 

tJ 

C 

tH 

0 

> 

e 

C 

O 

•o 

o e 

4J 

c 

< 

00 

A 

o 

o. 

M 

• * 

u 

o 

o 

A 

A 

•H 

< 

c 

X 

A 

O 

oo 

A 

•a 

M 

< 

A 

JZ 

* A 

u 

A 

•H 

A 

M 

A 

iJ 

c 

A 

c 

a z 

u ^ o 
a;  (A  0) 
a.  jj 


AMO 
M <0  c*-» 
O 5 


c w M TJ  *0 
A o c o M a> 

(u  e «H  ? CO  M 

c 0)  C M jC  -H 

•H  M •H  4J  9 

u-i  •H  A « *o  cr 
a>  9 M c C 0) 

Q cr  4J  <0  M 


a.  0) 
6*0  6 
O 0)  0) 
O > M 
O O 1-t 
AMD 

a a* 
A a 0) 
•H  A M 


U -H 
ACC 

M •H  •H 

4J  A 
C M -o 

o iJ  A 

O 

*0  A 
A A •H 


to 

00  00 

00  O' 

00  Oh 

O'  a^  1 

r*^  r*- 

1 

a^  O' 

O'  O' 

a>  O' 

O'  O'  1 

rH  r-4 

iH  rH 

iH  iH 

rH  rH 

#>  « 

^ 44 

* 

r r 

H 

m m 

lA 

z 

o 

Uj 

H J 

rH 

iH 

rH  •-* 

h-« 

H 

• 

f-(  4J 

• A 
> C 

• A 
> C 

. 0) 

M d 

H P 

D A 

0 3 

O 3 

Ou  3 

bt 

1 1 

►-)  o 

z 

Z *3 

C 

/-s  /—s 

CO  CJ 

CO  CJ 

s-" 

CO  CJ 

S-' 

CO  U 

M 

M 

M 

M 

O 

O 

O 

O 

4^ 

4J 

44 

O A 

-o  A 

•o  A 

*0  A 1 

>»  (-< 

O A 

C A 

C A 

d A 

A M 

A M 

Id  M 

CQ 

1 4^ 

4J 

4J 

44 

0’4  0« 

O Q H C 

y c 

u c 

o c < 

< ei:  ix  o 

< 0 

< 0 

o z 

O 

02  ZJ 

04  V) 

< ■<  < o 

< CJ 

< CJ 

■5  o 4 

Cu 

1 1 

&4  CO  CO  CO 

04 

P4 

04  CO  1 

>«•'  >m>' 

Smi' 

W S-'  1 

A 

A 

A 

A 

A 

00 

> 

•o  c 

•o  c 

•o  c 

O 

O *3  1 

A A 

A A 

A •H 

z 

V.  c 41 

N C 

N d 

N d 1 

M 

a A M 

•H  A 

•H  A 

•H  •H 

z 

a •H 

rH  4J 

iH  44 

rH  A 

M 

A »-*  D 

A C 

g c 

A M 

< 

A O* 

P *<-* 

B -H 

F ^ 

s 

T)  C A • 

M A 

M A 

M 

H 

c e p c 

o e 

o e 

O M 

AO  A 

<44 

• 

<44 

• 

U4  O 

y 

.-I 

a)  tCi-i 

A 

00 

A 

00 

Li 

w 

a M c a 

4J  M 

c 

44  U 

e 

44  A 

z 

0 4)  -H 

A A 

•H 

A A 

•rH 

O 3 

z 

^ CL  C A 

c 

3 » 

c 

3 C 

-5 

o 

A *04  U 

*6 

•H 

TS  44 

*0  44 

CO 

> o « c 

C M 

A 

d <44 

A 

d A 

os 

41  < Wi  41 

O A 

M 

o o 

M 

o c 

w 

O ^ « B 

O X 

u 

CJ  A 

44 

O 

Ou 

UJ 

u 

fM 

CM 

< 

• 

• 

• 1 

U4 

5 

vO 

\C 

X 

yt>  ^ 

1 

8 


instructor  training. 


RTF  MAJOR  EVENTS  AND  ACTIVITIES 


Appendix  I 


u 

c 

D 

s 

iM 

1 ^ 

0 

O 

u 

o 

C 

•V 

O CO 

0) 

u 

CO 

4J 

o c 

u 

T 

0) 

Vi 

4J 

d) 

•H 

e 

CO 

CO 

c 

•o 

CO 

Vi 

N 

>N 

0) 

x; 

a 

0 

•H 

• 

a 

O 

CO 

c 

> 

d> 

& 

<v 

0} 

CO 

o 

<j 

CO 

o 

<0 

d>  c 

>s 

e 

CO 

c 

Vi 

c 

CO 

3 

e 

U •H 

CO 

d) 

o 

a 

CO 

CO 

C 

•H  (0 

4J 

H 

c 

H 

o 

(0 

tt 

CO 

*-) 

s^ 

d) 

►n 

d) 

■u 

c 

>s 

O 

u 

e 

4J 

o 

O 

(0 

CO 

<u 

3 

c 

« 

• 

H ^ 

*o 

Vi 

TJ 

•H 

•o 

CO 

0) 

u. 

e 

3 

oo 

u 

CO 

s 

0) 

c 

H 

0) 

•V 

c 

c 

O 

e 

•3 

0) 

•H 

cx: 

0) 

•H 

•H 

o 

< 

•H 

iJ 

> 

X <0 

*o 

> 

CJ 

u 

> 

c 

0 

d> 

u u 

0) 

3 

0 

d> 

Pu 

0 

•H 

X 

< 

u 

•o 

u 

d) 

M 

O 

Vi 

CO 

a 

4J 

4J 

u 

a 

u 

u 

a 

£ 

CO  *0 

3 

c 

c 

u 

C 

T3 

c 

CO 

• * 

0 

u 

0) 

o 

CO 

T>  CO 

C 

CO 

o 

c 

o 

V 

• 

u 

0) 

o 

• 

u 

d) 

c 

oo 

4J 

CO 

4J 

o 

H 

4J  M 

CJ 

oo 

00 

u 

u 

4> 

c 

u 

> 

u 

cd 

U O 

c 

c 

CO 

c 

e 

CO 

4J 

CO 

u 

O 

3 U 

•H 

•w 

Vi 

•H 

o. 

c 

Vi 

V 

4J 

'O  O 

(0 

4-» 

u 

4^ 

«H 

•H 

4J 

O 

<u 

c 

tJ 

C (0 

}-l 

CO 

CO 

c 

B 

3 

CO 

c 

CO 

c 

o 

c 

O 1- 

o 

0) 

0) 

o 

cr 

V 

o 

o 

o 

(0 

CJ  4J 

u 

u 

JJ 

u 

CO 

0^ 

4J 

o 

CO 

u 

M 

hJ 

>•  H 

M 

ct^  oi: 

PQ 

<o 

S 04 

c/5 

♦-<  Pu 

oi  :d 

o 

04  cn 

Ou 

t 1 

C/) 

5^52- 

( ' 


ON 

0 

ON 

0 

0 

0 

0 iH 

00 

00 

00 

00 

00  00 

O' 

ON 

ON 

ON 

On 

CTn  on 

fH 

iH 

^4  ^ 

•t 

«k 

A 

0>  0^ 

lA 

in 

tn 

m 

in  in 

xH 

^4  ^4 

• 

• 

• 

• 

• 

• 

• « 

c^ 

Xi 

Vi 

Vi 

Xi 

PO 

Xi  Xi 

d> 

d) 

u 

a 

d) 

3 

3 3 

a 

Pu 

0 

< 

tv 

< 

tv  tv 

x*^ 

X— s 

x«*s 

X— \ xX^ 

CO 

CJ 

C/5 

u 

C/5 

'mX 

CJ 

>mX 

CO  CJ 

'W 

Vi 

u 

0 

0 

0 

0 

Vi 

Vi 

Vi 

Vi 

CJ 

*3 

u 

u 

u 

3 

3 

3 

3 

3 

Vi 

3 

V4 

P 

Vi 

Vi 

Vi 

Vi 

Vi 

3 

CJ 

CJ 

3 

3 

a 

3 CJ 

0 

< 

< 

0 

0 

< 

0 < 

0 

< 

< 

U 

0 

< 

0 < 

x«-S 

x»^ 

x<^ 

X^  X— V 

O4 

CO 

O4 

Pu 

CA 

pu  CO 

N_<x 

Sm/ 

Sw/ 

%»/ 

• 

• 

Vi 

3 

3 

0 

tv 

U 

CJ 

Vi 

H 

3 

3 

3 

PO 

3 

3 

z 

Vi 

3 

3 

M 

d) 

V4 

3 

U 3 

z 

Cl, 

0 

0 

Vi 

0 Vi 

M 

0 

iM 

44 

3 

ivi  C 

• 

•H 

•H 

O4 

H 

3 

H 

H 3 

H 

Vi 

*n 

i 

*-)  B 

oi 

• 

0 

0 

0 

0 

•-9 

00 

Vi 

3 

3 

pj 

Vi 

3 

Vi 

CJ 

Vi 

u 

Vi  M 

Z X<*N 

CJ 

•H 

CJ 

3 

CJ 

3 

CJ  3 

Z *0 

3 

3 

3 

3 

a 

3 » 

O 41 

*3 

•H 

•3 

Vi 

•3 

•o 

*3  Vi 

C/5  3 

3 

3 

3 

3 

3 

Vi 

3 'Vi 

Ptf  C 

Q 

U 

0 

3 

0 

3 

x9  ® 

U •H 

G 

u 

CJ 

•H 

CJ 

X 

CJ  3 

O4  4J 

3 

U 0 

in 

yC 

00 

<0 

• 

• 

• 

• 

NO 

nO 

NO 

• 

Appendix  1 


1 to 

tij 

H 

< 

1 

Q 

U ' 

H 1 

UJ 

o 

HiJ 

! H 

UJ 

H O 

1 J 

to  tj 

b 

1 1 

1 «’•> 

o 

to  U 1 

u 

t-f 

.J 

>-  H 

l-l 

0^  02 

09 

<o 

M 

0- 

to 

H4  Qm 

5^ 

Oi  U) 

O 

Ol.  CO 

Qu 

1 1 

CO 

Om  to 

a 

• IW 

0 

v 

1 

\ "H 

« o 

4J 

a>  s 

u 1 CB 

•-4  P 

CO 

>1 

u t3  tr 

3 c "H 

>1 

(0 

u 

Pu 

p 

a.  0)  0) 

O 0 t>  ^ 

1 

M 

4J 

iH 

P 

H 

0 

CO 

-H  M 4J 

c 

(0 

CO  • 

0. 

CO 

0^ 

p 

to  O «*-i 

(0  y O 

1-4 

CO 

B B 

0 

44 

C4 

4)  a o 

i-l  <B  O 60 

CO 

•H  0 

P 

44 

CO 

-D  O 

U U C 

• » 

Q> 

1-4 

P 

4p 

3 »-i  to 

CO  f< 

u 

U 

■d  4J 

• 

< 

(0 

fM  a.  AJ 

« iH  M 

0 

4) 

B CO 

r-l 

y«-v 

«< 

3 

4) 

o c 

i-l  --3 

4J 

C 

CO  u 

CO 

r-- 

r-4 

x: 

C C 4) 

a . ^ TJ 

u 

0 

• 

CO 

p 

o e 

6t 

CO 

B 

>1  »H 

4) 

O' 

•d 

> 

c 

v<  c • 

u 

0 

P 

•d 

• 

44 

44 

p 

13  C tt 

O 1-1  O'  o 

u 

•H 

4)  "d 

3 

cn 

C 

CO 

C 0 •H 

o y * ^ 

c 

4J 

> 4) 

r-4 

Sm/ 

iH 

•d 

(0  1-4  CO 

■-H  a tn  y 

0 

<9 

lH  4.4 

0 

X) 

c 

CO 

4J  CO 

O ■ <0 

CJ 

e 

(Q 

B 

c 

e 

CO 

44 

U m (0 

V4  vi 

p 

4)  B 

1-4 

iH 

0 

•H 

< e 

. at  *j 

Pu 

0 

TJ  OC 

;B 

c; 

P 

P 

• , 

< }-i  oc 

0)  0)  01  C 

H 

iM 

1-4 

0 

4J 

0 

1-4 

o c 

c -<  at  q 

02 

c 

B CO 

•H 

(0 

p 

> 

-H 

0 ^ y 

1-4 

4J  O; 

iH 

1-4 

< 1 

J3  C 13 

•H  <0  • 

4J  •V 

B 

CO 

c 

P 

3 

u u y >0 

to 

0 

T3 

4) 

0 

U 

44  1 

•3  ^ 

« 

f-^ 

>1  P 

V4 

44 

X 

B 

CO 

X 

4>  >>  O 

y "O  0)  -H 

•d 

(0 

CO  (0 

U 

•H 

CO 

p 

a )-i  B 

0 y 9 

• 

4> 

S 

U-i 

1-4 

0 

00 

O Cd  -H 

«-t  » « 

*t3 

•d 

CO 

p B 

e 

iH 

1-^ 

p 

B 

1 

rH  C 

0 w (0 

0 

•H 

4) 

1-4  0 

p 

P 

XI 

1-1 

CO 

4)  -H  4) 

u & y V 

•H 

> 

•d 

e -H 

0 

B 

«0 

e 

p 

> e 

c o a « 

l-i 

0 

3 

H 4J 

P4 

44 

p 

<0 

CO 

d 

4»  IH  1-4 

at  ki  0 0) 

4; 

U 

44  (0 

B 

TJ 

(n 

44 

44 

B 

O f-l  to 

B c.  a c 

a 

04 

0 

0.  »-4 

1-4 

iH 

u 

p 

P 

CO 

r-i  CO 

00 

00 

00 

f*** 

r-- 

fl. 

r-. 

O' 

OV 

O' 

^ rH 

r-4 

f-H 

r-4 

* 1 

* 

• 

•> 

»H  tA 

lA 

lA 

lA 

l-^ 

• • 

* 

• 

4J  ^ 

u 

>. 

U 4) 

V 

a 

CO 

O Kft* 

< 

X 

/-S  ^ 

y— N 

y—s 

CO  CJ 

CO 

CJ 

u 

o o 
(0  o 

l-(  r-l 
U I 
C Q u 


o o y 

0 o w 

rH  ^ 

1 I 

Q cn  H O <:  C 


Qu  c/)  cn  cn  CO  CO  c/i 


d 

C 

c 

44 

0 

0 

1 

B 

iH  • 

1-4 

>'.B 

1-4 

X 

P P 

P 

X 3 

SE 

44 

« 0 

CO 

CO 

^ • 

0 

C 

B P 

rH 

P 

0 ^ 

*-< 

B 

P u 

rH 

p d 

U H 

H 

CO 

0 <0 

CO 

0 B 

H 

< 

CM  P 

p 

a cQ 

44  U 

H 

Ua 

B P 

CO 

44 

• 

X 

Z 

H 

•P  B 

B 

p p 

< 

P 

M 

04 

0 

•H 

0 

< 

e 

Z 

00  u 

d p 

Pu 

44  CO 

Q 

44 

B 

44 

B C4 

N 44 

_) 

d 

iH  Pu 

P 

<0  CO 

0 

1-1  P 

fe 

«r4 

C H 

CO 

p 

p 

B 

E 

> 

B 00 

a 

B P 

CO  P 

M 

0 

m 

44 

CO  B 

p 

50  to 

P 

^ 0 

p 

^ 0 

•H 

P 4) 

s 

OU 

a p 

0, 

O.  cj 

0 

0 P 

H 

C/) 

r^ 

CM 

cn 

>- 

• 

• 

• 

C/) 

fiw 

f-i 

• 

ri 

Pag«  10 


FiGurj;  1 


Appendix  1 


0) 

T3  U 

CMC 

% 

dc  ^ a 
. c (d  o 

•H  ,C 
. 4J  O 
} W > 

0)  H a> 


0)  o.  • 

V4  o e 


•O  > CO 
U Q)  >> 
(0  T?  CO 

0)  H 

4J  o oe: 

fO  ij 


4J 

f-H  c m 

Q>  •H  CL 
C <0  0) 
c e u 


U c 

(]>  CO  4J 

D.  ^ 

Lj  ^ 

1-t  o •H 

O LJ  U 

M-t  O (0 

3 U-. 


o 

iJ 

•V 

3 

CJ 

0) 

CO 

Li 

• 

CO 

Li 

u 

c 

a* 

CO 

x: 

*3 

C 

0) 

0) 

4J 

•3 

c 

0) 

0) 

CO 

0) 

Cm 

M 

a> 

0 

0.  H 

£ 

CO 

C 

Pu 

<0 

£ 

» 

•V 

a 

0 

PC 

•H 

c 

3 

H 

u 

LJ 

Li 

cd 

0) 

Cm 

•H 

CO 

U 

•H 

Oei 

CL 

O 

,n 

0 

CO 

0) 

Li 

0) 

*3 

PC 

u 

CM 

U 

c 

M 

4J 

Li 

0 

X 

CO 

c 

>s 

LJ 

o 

o 

O 

CO 

PC 

0) 

CM 

4J 

4J 

•M 

CO 

U-t 

(0 

Li 

c 

*3 

•> 

c 

c 

1) 

c 

Li 

• 

0) 

0 

•H 

C 

CO 

0 

<u 

•M 

T3 

•U 

<0 

0 

4J 

>s 

Li 

CM 

M 

CO 

0 

0) 

4J 

*3 

£ 

3 

(V 

•H 

•H 

c 

u 

3 

CO 

<U 

•M 

c 

C 

4J 

Li 

T} 

CO 

U 

o 

•H 

CO 

B 

0) 

*3 

M 

3 

•H 

CO 

•H 

M 

•H 

0) 

0) 

C0 

o 

c 

Q> 

M 

3 

U 

*3 

3 

• 

> 

"3 

Li 

•H 

•M 

4J 

0) 

c 

(0 

Li 

d) 

c 

o 

3 

•H 

OD 

0) 

U 

CO 

TJ 

0 

Li 

£ 

0 

0) 

U 

V 

0 

w 

0} 

4: 

(0 

0 

>. 

c 

C 

•M 

U 

Ti 

•H 

Q> 

c 

•M 

Pu 

o 

CJ 

LJ 

4J 

CM 

H 

CO 

CO 

M 

•3 

CO 

4J 

4J 

Li 

CO 

4J 

IM 

>i  H 

Ml 

PC  pel 

CQ 

3 0 

»-H 

s:  pu 

in 

M 04 

7Z 

oi 

0 

Pl.  C/) 

Pu 

1 1 

cn 

y'-S/M. 

a 

Page  11 


Develop  software  (P)  AAC  (S)July  15  ,1978  Includes  procedures  for  AAC  assump- 

malntenance  proce-  (S)  ARD-100  (C)May  15  ,1979  tion  of  software  maintenance 

dures.  (S)  Contractor  responsibility. 


Appendix  1 


Page  12  Fig  1 


RTF  MAJOR  EVENTS  AND  ACTIVITIES 


Appendix  1 


at 

x: 

UK 

X 

PK 

4K 

4-1 

at 

o 

4J 

H 

•H 

CO 

4J 

4J 

4J 

U 

• 

rH 

at 

•H 

CO 

(0 

c 

CO 

X 

f-4 

4J 

CO 

at 

0 

at 

u 

CM 

at 

d 

4J 

at 

d 

(0 

T3 

•H 

4J 

•H 

• 

x: 

Uk 

d 

X 

o 

4J 

at 

4J 

00 

LJ 

at 

4K 

u 

(0 

iH 

a j: 

• 

at 

0 

o 

p 

at 

CO 

o 

•H 

CJ 

at 

O' 

d 

X 

a 

0 

4K 

o 

u 

c 

d 

(0 

u 

* 

•H 

4^ 

•H 

o 

CJ 

Uk 

•H 

TJ 

O 

at 

d 

CO 

d 

P4 

CO 

at 

L-i 

c 

CO 

CO 

s.^ 

u 

CL 

O*  Uk 

Uk 

"d 

u 

O 

at 

Pi 

-d 

Pk 

d 

at 

at 

c 

at 

U 

at 

L4 

at 

O 

TJ 

O 

TJ 

cQ 

x: 

4^ 

o 

at 

at 

Uk 

at  • 

4J 

at 

4J 

u 

at 

at 

UK 

CJ 

CO 

at 

X 

0 

CL  >, 

at 

a 

xt 

U 

CO 

u 

X 

CO 

CL  4K 

CO 

d 

at 

C 

at 

CO 

u 

0 

4J 

•H  M 

d 

ct 

•H 

o 

(0 

• 

c 

X 

o 

at 

o 

£ 

CL 

4J 

d 

d 

CO 

o 

at 

CO  •H 

X5 

d 

4J 

0 

•H 

CO 

at 

4J 

0 

u 

CO 

•H 

at 

o 

d 

4K 

at 

4J  CO 

to 

iH 

Pi 

• 

ct 

CO 

73 

a 

CO 

CO 

»-K 

d Uk 

> 

CO 

CO 

>^ 

at 

at 

u 

at 

a 

at 

at 

0 

<0 

Pi 

<0 

p 

4J 

4J 

o 

•H 

8 

0 >K 

Pi 

at 

4J 

O 

CJ 

CO 

fH 

p 

0 

a o 

4J 

CO 

CO 

4J 

CO 

4J 

d 

at 

o 

CJ 

•H  4J 

CO 

CO  • 

at 

L-l 

Ct 

at 

CO 

o 

U 

0 

d CJ 

at 

X PC 

•V 

•H 

u 

CO 

TJ 

at 

d 

CJ 

CO 

cr  CO 

73 

PI  c 

d 

4J 

UK 

d 

4J 

o 

iH 

< 

U 

at 

at  Pi 

d 

•H 

c 

C 

fH 

u 

(0 

o 

PI 

4J 

rH 

d 4J 

u 

at 

(0 

Qt 

CJ 

at 

d 

at 

X 

(0 

at  d 

CJ 

CO  CO 

C 

*d 

x: 

d 

X 

CO 

•H 

CO 

to  x:  o 

d 

iH  at 

M 

•H 

o. 

4J 

M 

u 

•H 

UK 

H 

CO 

4-»  u 

M 

Cl  4.4 

Q Ui 
H 
W 

O H nJ 

W HO 
H MO 

£)  I I 

o wo 

o 


IH 

X 

>.  H 

HK 

etc 

CO 

3o 

IH 

X pL4 

C/5 

M (P 

52 

OS  D 

O 

CP  w 

CL. 

1 1 

c/5 

a 

U M 

o e c 

D 0) 

*0  4J 

c » » 

O >>  0) 

O 09  u 


M I 
H O ^ 

P<  M-i  O 
O 

C (0  4S 
•H  at 
«H  f4 

w ^ o 
C o 4J 
o ^ u 

(0  <d 
a»  Pi 
O O 4J 

cd  ^ d • 
<H  (0  0 Pu 
Ok  iH  o d 


0)  00 

> c e 

O (0  •H 
Pi  iH  U 
CL  O.  (0 

a 0) 

d 4J 

CO 

*0  0)  0) 

c 4J 

<0  -H 

t3  CO 

> at  d 

0)  4J  o 

•H  d 

> *0  Pi 

at  CL  o 

otf  d mk 


Page  13 


7.13.1  Submit  final  test  (P)  Contractor  (C)  Oct.  1,1979 
plan. 


Appendix  1 


Page  14 


Fig  1 


FIGURE 


Appendix  I 


4J 

CA 

CJ 

3 

3 

o 

3 

u-i 

•H 

1 

< 

o 

C 

< 

O 

o 

3 

c 

< 

x: 

o 

< 

,c 

iJ 

iJ 

iJ 

C 

o 

TJ 

4J 

CA 

CO 

c 

CA 

•H 

a 

>s 

C 

•« 

U-t 

c 

■H 

0) 

o 

<V 

iM 

3 

.3 

3 

u 

O 

o 

> 

(A 

iJ 

t> 

•H 

U 

3 

u 

u 

4) 

iJ 

£ 

U 

3 

60 

o 

»o 

V) 

0) 

(A 

•H 

iJ 

o-  J= 

U 

U 

C 

a 

O 

OJ 

•H 

0) 

CO 

(J 

•H 

U 

•H 

• 

to 

C 

•H 

a -H 

4J 

c 

3 

u 

3 

> 

/— s 

c 

3 

4J 

3 

i« 

CO 

•H 

•3 

u 

4) 

CN 

•H 

C 

3 

3 

3 

c 

• 

0) 

Ud 

C 

CA 

3 

• 

.u 

3 

3 

a 

<u 

CO 

1) 

o 

o 

4) 

i4 

O 

C30 

3 

U 

U 

U 

a 

iH 

c 

o; 

u 

•3 

4) 

C 

• 

u • 

C 

o 

3 

o 

c 

Xi 

CO 

x: 

4J 

3 

O' 

3 

•H 

B 

4^ 

o 

CO 

iJ 

u 

<v 

4) 

U-t 

•3 

• 

a H 

3 

3 

U 

id 

<u 

•H 

•H 

a 

xt 

3 

U 

CO 

O fid 

B 

4J 

3 

o 

4J 

iH 

0) 

c 

4) 

0 

S.z' 

3 

id 

(Ld 

CO 

(0 

<D 

u 

•H 

o 

iH 

3 

u 

3 3 

3 

>> 

4J 

tt 

u 

JC 

4J 

CL 

4J 

u 

3 

3 x: 

ii 

3 

c 

3 

u 

3 

<0 

4J 

E 

rH 

3 

3 

B *J 

3 

o 

3 

60 

CA 

•H 

4> 

O 

3 

cn 

3 

U-i 

u 

3 

o 

•H 

•H 

3 

u 

u 

3 

c 

3 i4 

4J 

o 

C 

(A 

4-( 

iH 

CO 

3 

•H 

3 O 

• » 

•W 

c 

•3 

CO 

T3 

CO 

• 

3 U-i 

O 

•o 

3 

o 

C 

4) 

4J 

*3 

c 

3 

c 

U 

c 

u 

CO 

CA 

•H 

CO 

• 

CO 

3 

3 

>v 

3 

c 

o 

•H 

0) 

o 

Q) 

3 

iJ 

r-t 

f-(  4J 

3 

3 

o 

E 

(A 

•o 

•H 

< 

TJ 

3 

CJ 

a 

iH  •H 

3 

Q) 

0) 

U 

3 

iJ 

< 

3 

4J 

3 

3 

g 

x: 

a 

• 

> 

4J 

O 

c 

c 

TJ 

e -w 

3 

AJ 

3 

id 

id 

CA 

k4 

u 

4) 

CO 

4) 

U 

3 

C 

3 

XI 

3 

CJ 

3 

3 

O 

>> 

id 

c 

TJ 

x: 

c 

X 

o 

3 

O "H 

3 

U 

3 

> 

3 

H 

(A 

0) 

M 

•H 

a 

u 

t-4 

U 

u 

4J 

H cn 

< 

3 

3 

3 

> 

Q UJ 
H 
w 

O H J 

W HO 
H t/5  O 
63  ' I 

7Z 

o tn  o 
a ww 


h-* 

_) 

T-'  H 

M 

ai  cC 

00 

M 

i\  04 

cn 

Hd  Od 

7^ 

05  U) 

O 

Od  cn 

Oi 

1 1 

cn 

/"“SZ^s 

a 

Od  cn 

1 

ON  o 

o 

o o 

O 

o 

O 

r*^  00 

c:o 

00  00 

00 

00 

00 

0^  3N 

<7^ 

a>  ON 

O' 

O' 

O' 

•H  iH 

rH 

iH  rH 

rH 

rH 

rH 

0k 

0> 

0k 

r 

m 

rH 

rH 

m 

m 

rH 

rH 

• • 

• 

, , 

, 

, 

> e 

c 

d zQ 

id 

zO 

Xi 

O <0 

3 

3 3 

3 

3 

3 

Z •-) 

►n 

*n  Pu 

X 

Pd 

Pd 

z»s 

z^ 

/— S Z-«K 

Z^N 

z*\ 

z-N 

cn  u 

CJ 

cn  CJ 

W 

CJ 

N-Z' 

CJ 

'w^ 

CJ 

rP. 

i<  H 

id 

id  CJ 

id 

id 

id 

O CJ 

0 

O CJ 

0 

o 

o 

4J 

u 

u 

4J 

4H 

4J 

3 *3 

3 

3 *3 

3 

3 

3 

3 C 

3 

3 C 

3 

3 

3 

id  3 

id 

id  3 

id 

id 

id 

ii 

4.4 

u 

Li 

4J 

id 

C CJ 

c 

d CJ 

c 

CJ  c 

CJ  d 

0 < 

o 

0 

< O 

< o 

O < 

CJ 

o 

CJ 

< CJ 

< CJ 

z^ 

z^ 

z-s 

/TS 

z^ 

z^  z*v 

Od 

Od 

dd 

CL 

04  cn 

Cu  cn 

s-z 

>mZ 

s-z 

N-Z  >-z 

3 

4J 

3 

4J 

> 1 

3 

> 

3 

rH  id 

O 3 

3 

O 3 

3 

3 O 

id  rH 

W 

U 3 

4J 

d «4-« 

1 ^ 

a iH 

a c 

o 

3 '3 

• 

o 

O.  3 

»-4 

a 3 

rH 

*r4  ^ 

id  d 

' M 

3 4J 

3 

3 4J 

3 

LJ  LJ 

3 3 

d Li 

H 

3 

d 

o. 

d 

3 *H 

> 

O -H 

1 < 

*3  C 

•H 

*3  Qj 

•fH 

id  rH 

• 

id  3 

■H  rH 

H 

C •H 

d 3 

CM 

3 *H 

8 

CM  3 

id  •H 

' Z 

3 

• 

3 3 

• 

CL  ^ 

3 

0 d 

3 zO 

W 

3 

•U 

u 

3 

• 

U Li 

O 'H 

Li 

3 3 

U *fH 

z 

U id 

•H 

u 

4J 

60 

»H  id 

3 

3 

d 

d 3 

u 

3 3 

e 

0 

3 8 

d 

8 O 

3 d 

3 3 

3 d 

•J 

3 ^ 

CL 

3 3 

•H 

JO  o. 

S o 

3 

8 Li 

0 O 

& 

•3 

•3  4J 

C 

3 

3 

*3  u 

ii 

3 3 

3 a 

3 d 

3 CL 

S 

3 

d 

0 

cn 

id 

d 3 

3 

cn  id 

3 3 

Pu 

3 •H 

3 3 

M 

3 

0 0 

•H 

O >> 

3 

3 3 

H 

3 3 

O 3 

C 

CJ  3 

ii 

U 3 

U 

< U 

PC 

< 0 

•d  id 

£ 

•H 

rH 

1 Q 

iJ 

• 

• 

H 

c 

00 

00 

ON 

O' 

O 

^H 

1 cn 

o 

rH 

rH 

<N| 

CH 

>- 

u 

• 

« 

• 

• 

• 

■ 

cn 

wz 

r*^ 

fN. 

1 

1 

• 

Page  13 


V 


I 


Appendix  1 


Page  16 


Fig  1 


RTF  MAJOR  EVENTS  AND  ACTIVITIES 


Appendix  I 


a 

1 

P 

CO 

T3 

X 

•H 

4J  1 

1 

p 

P 

3 

•H 

C 

V 

3 

3 CO 

o 

p 

O 

O 

•3 

CO 

c 

cr 

u 

0 e 

TJ 

u 

o 

U-( 

P 

CJ 

C 

c 

0) 

o 

u C 

c 

a 

u 

a 

u 

•H 

CO 

p 

« 

o 

o 

CO 

0) 

•H 

p 

*v 

0) 

tp 

c 

a; 

0^ 

CO 

u 

•v 

•H 

0) 

u 

•H 

c 

0) 

Uu 

0 

U-1 

fH  C 

CO 

c/3 

•H 

• 

a> 

-< 

p 

CJ 

< 

CJ 

o 

E 

H 

Xi  -H 

c 

CO 

c 

X 

<u 

< 

0) 

•H 

a 

tt: 

Of 

(0 

o 

• 

oc 

e 

o 

CO 

•o 

a 

P 

•H 

c 

> 

u 

•H 

u 

c 

c 

•H 

•H 

p 

CL 

c 

0) 

CO 

CO 

3 

c 

0) 

•H 

4J 

•H 

£ 

4J 

iH 

•H 

E 

CO 

J= 

cr 

o 

e 

•3  0) 

U 

0) 

u 

CO 

CO 

O.  CJ 

o 

p 

c 

iH 

<u 

* 

g) 

(0 

a>  5 

•H 

0) 

rH 

N 

e 

u 

C 

•H 

CO 

c 

u 

CO  o 

•H 

o 

CO 

o 

p 

P 

pLi 

o 

•H 

c 

o o. 

4^ 

CO 

c 

o 

c 

u 

0 

• 

CO 

•H 

CO 

CO 

CO 

H 

•H 

U) 

0) 

a 

CO 

4J 

•H 

CO 

o 

o 

e 

•H 

P 

•H 

c 

0^ 

4J 

CO 

O *4-1 

0) 

c 

oc 

0) 

00 

CO 

4= 

o 

CO 

E 

•H 

(0 

03 

l-i  o 

•H 

c 

X 

p 

CO 

•H 

c 

fH 

4) 

#1 

a 

CO 

0) 

u 

0 

CO 

p 

o 

fH 

p 

P 

0) 

JC 

• 

tU) 

09 

CO 

CO 

*H 

CO 

•H 

CO 

CO 

O 

£ 

P 

CO 

o 

c 

c 

• c 

CO 

4J 

X 

p 

o 

N 

p 

P 

3 

p 

c 

iM 

•H 

0 

CO  o 

0) 

CO 

CO 

00 

CO 

c 

•H 

CO 

CO 

CO 

cp 

o 

c 

TJ 

•H 

U •H 

o 

c 

p 

3 

3 

o 

C 

p 

c 

C 

p 

O 

•H 

•H 

3 

4J 

3 4J 

u 

o 

3 

o 

p 

•H 

x: 

CO 

CO 

•H 

o 

o 

P 

fH 

(0 

O CO 

CO 

o 

iJ 

u 

H 

p 

p 

00 

a 

H 

•H 

cp 

C 

CO 

(0 

u 

o 

U 

• 

u 

x: 

o 

P 

(V 

(p 

oi 

P 

O 

U 

0) 

c 

o 

CO  O 

c 

oo 

0) 

u 

p 

3 

X 

0 

p 

O 

CO 

P 

•H 

•H 

*o 

•H 

1^ 

iH  iH 

o 

c 

r*.. 

4J 

p 

p 

00 

a 

0) 

p 

P 

p 

c 

•H 

• 

•H 

•v 

o 

p 

3 

p 

P 

4= 

CO 

o 

CO 

3 

0) 

4J 

c 

c 

O' 

£ 

Q) 

a 

CO 

o 

CO 

Q) 

P 

p 

o. 

a 

P 

E 

a 

4J 

c 

CO  00 

o 

CO 

CJ 

'O 

p 

c 

p 

3 

P 

CO 

0) 

a 

4) 

E 

c 

•H 

0) 

•H  c 

•H 

o 

CO 

u 

•H 

*H 

o 

x: 

P 

•H 

p 

Uh 

p 

3 

a 

O 

M 

CO 

E 

CL  vH 

4J 

iH 

< 

> 

< 

u 

p 

H 

C/3 

CO 

O 

CL 

CO 

o 

U 

Q U] 
H 
W 

O H ,J 

UJ  HO 
H t/5  O 


1 & 

1 o 

1 CJ 

1 1 

c/3  CJ 

1 >-* 

' J 

>.  H 

1 

QCS  Cd 

cc 

r:  CP 

t-t 

in 

IH  CP 

X 

p) 

o 

&•  cn 

CP 

1 t 

cn 

CP  C/3 

ON  as 

O' 

o^ 

ON  ON 

a^  a> 

iH 

fH  rP 

rH  fH 

iH  tH 

(30 

^ J 

CN  00 

iH 

eg 

CM 

CM  iH 

43  • 

. • 

, , 

1-4 

C W 

CJ  P 

3 dO 

3 

3 CJ 

43  CO 

3 3 

*-3 

H O 

Q £ 

/-N 

/-N  /-N 

/-s 

/<-s 

u 

cn  CJ 

CO  CJ 

c/3  CJ 

'w' 

w 

P 

0 

p 

o 

o 

o 

o u 

o 

o 

o 

O <0 

iH 

fH 

^ p 

1 

1 

1 

1 p 

u o 

O Q 

CJ  Q C 

^^iS 

/— N 

/-N  f-S 

/-N  /-V 

y-N  y-N  /-N 

PU  CO 

Pl  CO 

PP  CO 

CP  CO  CO 

'W'  S*/ 

X 

p 

43 

X 1 -H 

C 1 

X 

43  CO  ^ 

C DO 

43 

43 

C P •H 

Id  C 

c 

P ^ 

C CO  U 

43 

c 

•H  P 

CO  CL  CO 

tp 

CO 

CO  O 

43  CM 

H ^ 

• 

Pu  M 

Pi  Id 

H C 

Ud 

H a 

P 

H O 

H c 

Pi  CO 

JS  3 

cd  -H 

Pi  o 

T5  C 

CO  P • 

p 

•H 

43  C CQ 

•H  CJ  00 

43  U 

43  P 

P CO  fH 

#H  43  C 

P 3 

P (0 

H 

43  O.  • 

O.  U -H 

43  P 

43  P 

ss 

^ P 

E -H  Xl 

<H  p 

iH  CO 

u 

a 0 c c 

O ^ 43 

a CO 

a CL 

£ 

e o o Id 

U U 43 

e c 

6 43 

s 

O ^ •H  »H 

O P C 

o o 

o n 

o 

CJ  IM  U CX 

< Id  -H 

a o 

u a 

cd 

M 

> 

fH 

CM 

CO 

z 

« 

• 

• 

■ 

u 

oo 

QO 

00 

00  ^ 

• 

QO 

Page  17 


Appendix  1 


e 

U 

1 

0 

u 

to 

a 

c 

bi 

0 

y 

3 

0 

PC 

CO 

U-< 

Cl 

u 

to 

•H 

c 

3 

3 

4J 

0)  • 

O4 

CD 

0 

Li 

0 

0 

fH 

o 

•H  rs 

T? 

3 

Li 

Ps 

0 

fH 

3 

• 

c 

M r>. 

C 

to 

CtO 

CO 

PC 

Li 

Li 

•H 

Li 

0 ON 

<9 

c 

Li 

0. 

CO 

c 

0 

CO 

(0 

3 

to 

iH 

0 

•0 

•H 

c 

0. 

c 

•H 

ii 

Li 

Li 

(1) 

•H 

C 

4J 

u 

q; 

3 

CO 

•3 

U 

c 

3 

E 

0)  *• 

CJ 

d) 

c 

H 

CO 

Li 

fH 

CO 

0^ 

fH 

a 

j: 

> m 

to 

T3 

x: 

to 

a 

Li 

> 

Li 

b 

CO 

0 

V 

C iH 

(1> 

L> 

Li 

•H 

CO 

0 

Li 

3 

b: 

rH 

•H 

•H 

4J 

to 

x: 

>> 

L> 

c 

U 

d) 

x: 

c 

•iH 

4H 

Li 

CO 

PD  rH 

o. 

0 

0 

Li 

> 

t/) 

5 

< « 

0 

3 

<0 

3 

c 

CL 

0 

CO 

•3 

0 

di 

< S! 

0 

cr 

• 

0 

di 

• 

•H 

CL 

Li 

fH 

Uh 

*3 

OJ 

O4 

a; 

p 

i-* 

x: 

3 

0 

di 

to 

04 

*0 

B 

p 

0 

4J 

rH 

0 

0 

to 

to 

UH 

X 

3 

Li 

Li 

E 

a 

o 

C 0) 

0 

4J 

•H 

rH 

4-i 

Li 

•H 

Li 

X 

3 

0 

di 

s 

•H  .U 

to 

0 

rH 

CO 

0) 

o 

rH 

(0 

*3 

CO 

Li 

Li 

<4-* 

x:  a> 

iM 

di 

to 

•H 

XJ 

CO 

x> 

di 

0 

0) 

CO 

U 

CO 

o 

^ p-4 

iH 

u 

U 

di 

u 

3 

*3 

(0 

Li 

rH 

di 

3 

>f 

•H  Cl 

U 

V4 

4J 

CO 

> 

T) 

Li 

Li 

c 

3 

X 

CJ 

Li 

CO 

4-» 

B 

U4 

0 

c 

L-i 

CO 

(V 

c 

to 

CO 

CO 

to 

0) 

LI 

c 

0 

0 

u 

0 

x: 

x: 

0 

0) 

(U 

U 

CO 

3 

3 

PO 

0) 

0)  u 

C 

0 

Li 

to 

u 

a> 

Xi 

Li 

Li 

0 

3 

e 

1-^ 

CO 

<u 

c 

•fH 

to 

•3 

3 

3 

to 

0 

fH 

a> 

X)  pH 

d) 

> 

Cl 

a» 

rH 

rH 

Cl 

0) 

0 

0 

CL  X) 

di 

Li 

m (9 

TJ 

c 

H 

E 

•H 

0.  H 

•3 

0 

Li 

E 

T3 

Pu 

3 

3 

3 

•H 

OC 

a 

s 

E 

a 

3 

(U 

fH 

fH 

H 

TJ 

U 

*«H  4J 

0 

0 

rH 

Li 

0) 

Li 

di 

> 

PC 

o 

(d  •H 

u 

< 

di 

rH 

CD 

<J 

di 

0 

Li 

*3 

to 

P 

0 

CD 

o 

> c 

c 

■3 

x: 

0) 

U4 

0 

x: 

c 

0 

0 

a 

Li 

0 

Cl 

04 

(0  •H 

M 

Ul 

XJ 

> 

0 

CO 

jj 

M 

a 

0 

(0 

(0 

&• 

Li 

CJ 

cn 

UJ 

H 

< 

bJ 

19  7 8 

rs. 

a^ 

00 

ON 

1977 

1978 

1978 

1978 

Q 

rH 

1-H 

•K 

o 

CaJ 

ir\ 

i-H 

m 

rH 

m 

rH 

15 

15 

15 

15 

H 

Ui 

H O 
to  u 

XJ 

0) 

to 

X 

0) 

Pl 

* • 

OCX) 

3 

< Cl 

X) 

di 

Cl 

X 

di 

IL 

& 

04 

6 

u 

to  o 

'W''w' 

4«*«» 

CJ 

N-»4 

✓-N 

CO 

>m4’ 

CJ 

'W' 

/-V. 

CO 

/«"S 

CJ 

0 

<r\ 

0 

0 

'C 

rH 

hJ 

CQ 

>•  H 

OS  a: 

:5° 

o 

o 

m 

Q 

$ 

0 

0 

m 

0 

0 

^H 

1 

7Z  Cb 

f) 

T3  U4 

CJ 

Cl. 

0 

Q 

CJ 

CJ 

< 

CJ 

o 

Ou 

OS  u 

04  (/i 

3 

< 

« 1 

Oi 

1 1 

/-N. 

4<— S 

/*s 

/-s 

4r"». 

/-s 

a-  to 

04 

CO 

a< 

CO 

to 

CO 

a. 

CL 

Ol 

Sm'' 

Nw4 

>«/ 

00 

PO 

1 

c 

1 

1 

to 

c 

C 

3 

Li 

• 

Li 

•H 

0 

di 

3 

• 

CO 

U) 

B 

3 

*3 

Ui 

Li 

Li 

CO 

Li 

0 

Li 

u 

3 

Cl 

0 

c 

a; 

0 

CO 

c 

Li 

c 

fH 

C 

(0 

u 

H 

0 

a 

Li 

CL 

3 

Li 

•H 

Li 

Li 

M 

u 

0^ 

iH 

a. 

U 

0 

C 

a 

CO 

u 

4J 

(9 

rH 

(0 

•H 

CO 

di 

0 

0 

g 

Li 

CO 

C 

CO 

s 

JS 

V4 

U 

U 

u 

3 

Li 

0 

tJ 

0 

• 

u 

CO 

Li 

CO 

CO 

CD 

a» 

Li 

0 

c 

H-l 

u 

JC 

CD 

c 

a 

0 

Cl, 

E 

3 

(9 

0 

to 

0) 

0 

CO 

<u 

Li 

CJ 

3 

0 

0) 

• 

Li 

fH 

00  ^ 

u 

PC 

U 

U 

u 

0) 

El 

u 

rH 

c 

d) 

CO 

Li 

OJ 

0 

0) 

> 

0 

CO 

a 4h 

0 

Cl 

CO 

Li 

•3 

•3 

Cl 

0 

u 

R 

*3 

Li 

H 

•H 

3 

0 

fH 

H 

€0 

0. 

d} 

a> 

u 

0 

C 

PS 

> 

CL 

• 

> 

<D 

OS 

o 

e 

P 

0 

4J 

c 

0 

CQ 

CD 

0 

•3 

a 

Li 

0 

U 

to 

H 

M 

0 

0 

d) 

CO 

0 

0 

iJ 

0 

Li 

C 

3 

0 

Li 

3 

0 

H 

CO 

u 

H-t 

rH 

0 

< 

to 

0 

Li 

CL 

CO 

0) 

Li 

Ol 

CO 

Li 

tq 

CM 

m 

m 

o 

• 

• 

• 

• 

• 

iJ 

On 

On 

ON 

ON 

o> 

Page  18 


Fig  1 


Appendix  1 


(U 

1 

El 

X 

r 

Li 

1 

c 

c 

4^ 

4J 

•H 

45 

*3 

•H 

3 

Li 

• P 

c 

4) 

•3 

L« 

3 

3 

E 

• 

c 

o 

4J 

c 

Li 

3 

X 

C 

•H 

TJ 

LJ 

> 

3 

c 

u 

•H 

4J 

3 

(U 

O 

CQ 

t: 

Li 

O 

3 

3 

•H 

3 

•H 

Li 

PC 

LJ 

U 

O 

<u 

• 

iJ 

•H 

a. 

•H 

3* 

> 

x: 

Li 

3 

•H 

3 

•V 

CQ 

Li 

CJ 

a 

•H 

•3 

x: 

3 

o 

3 LJ 

O 

a 

3 

0) 

Li 

c 

CQ 

05 

3 

C 

a 

• 

Li 

Vj 

45 

3 

*3 

3 

r 

•H 

Li 

f-H 

0) 

0) 

Li 

a 

3* 

3 

o 

C- 

C 3 

Li 

Li 

3 

3 

C 

< 

> 

E 

4J 

CO 

45 

c 

rH 

CO 

3 LJ 

Li 

3 

c 

•H 

o 

CQ 

Cl 

c 

JC 

o 

• 

LJ 

LJ 

C C 

O 

X 

rH 

o 

4^ 

u 

•H 

o 

fH 

•3 

3 

fO 

Li 

c 

3 3 

45 

3 

c 

• 

,3 

o 

C 

CQ 

LJ 

S..4' 

3 

3 

4J  E 

PC 

C 

3 

0) 

U4 

>s 

>v 

CO 

CQ 

CO 

45 

c 

a 

E 

C 3 

•3 

c 

C 

•H 

5/5 

TJ 

H 

4J 

c 

Uh 

3 

3 

CL 

iH  Li 

C 

•H 

o 

> 

•f-i 

QO 

•H 

CO 

o 

H 

C4-I 

CO 

Uj 

C 

45 

3 

•H 

• 

<d  -H 

3 

LJ 

3 

o 

s 

Li 

pc 

O 

pH 

0 

o 

CO 

Li 

3 

Li 

B 3 

3 

Li 

Li 

UJ 

0) 

•H 

i4^ 

o 

a 

3 

rr 

O 

3* 

3 

•3 

3 

a 

Uu 

*£: 

U 

•H 

Li 

<u 

LI 

o 

c 

a 

3 

Li 

Ui  3 

> 

CL 

CL 

a 

o 

LJ 

CQ 

0 

(0 

LJ 

o 

o 

• 

3 

u 

H M 

•H 

3 

LJ 

U-i 

CO 

•H 

Li 

•H 

•H 

o 

•3 

Ui 

3 

pc 

Li 

r 

Li 

u 

X 

Li 

•3 

LI 

45 

x: 

H 

Li 

•3 

c 

r 

3 

O 

o 

Li 

U 

a 

Li 

3 

u 

CO 

3 

PC 

LJ 

ca  C 

3 

3 

r 

CL 

CQ 

c 

UJ 

Xi 

3 

CO 

O 

o 

3 

•H 

c 

3 3 

> 

3 

UJ 

a 

o; 

73 

•3 

•H 

Li 

o 

X 

3 

C 

UJ 

3 

0) 

Li 

E 

00 

4) 

•3 

CO 

C 

rH 

T3 

45 

.o 

O 

u 

3 3 

Li 

3 

3 

<U 

U 

CL 

c 

LJ 

4) 

41 

3 

Cl 

c 

X 

3 

U-i 

•H  3 

Q. 

C 

x: 

TJ 

CQ 

o 

•H 

4) 

•3 

*3 

Li 

CL 

3 

CH 

Li 

3 

fH  iH 

3 

PC 

3 

Li 

fH 

*3 

pH 

•H 

3 

(0 

CO 

O 

• 

3 

3 

X 

.£>  45 

3 

LJ 

3 

fH 

rH 

L> 

0) 

c 

a 

> 

fH 

4H 

LJ 

O 

3 

LJ 

LJ 

3 iH 

TJ 

C 

O 

a 

U 

C 

> 

CO 

e 

O 

CJ 

•3 

45 

rH 

c 

Li  rH 

3 

•H 

Li 

a 

c 

o 

<u 

Li 

o 

M 

c 

c 

c 

CO 

O 

3 

>s 

3 O 

pH 

A 

3 

UJ 

M 

o 

•V 

CO 

(J 

04 

•H 

CQ 

Li 

3 

*H 

ro 

H 

E 

X 

UJ  a 

3 

Li 

3 

H 

in 

00 

"35“ 

00 

00 

00 

00 

UJ 

r>- 

> 

H 

a> 

Ov 

O' 

O' 

O' 

O'  O' 

t— t 

< 

fH 

rH 

rH  rH 

H 

O 

Q 

U] 

H 

m 

» 

m 

irT 

«> 

r 

tn 

* 

< 

U] 

fH 

fH 

pH  ir> 

O 

H ,-J 

IH 

1-^ 

Q 

H 

C 

4J 

00 

'i 

UJ 

H O 

0) 

a 

C iH 

3 

3 3 

C/5  U 

U4 

< 

3 

3 

< 

-1  s 

in 

ftj 

I 1 

*3 

*3 

H 

4*^ 

r-s 

y^  /H 

o 

X 

O 

C/J  u 

CO 

o 

CO 

CJ 

CJ 

CO  CJ 

bu 

Ui 

u 

S..4 

'w' 

'w' 

Ixi 

Li 

cx: 

f: 

O 

LI 

o 

o 

O 

o 

o 

u 

o 

O 

o 

o 

3 

< 

h-t 

a:  oi 

^O* 

Hf 

Li 

T. 

CQ 

^ ° 

LJ 

t-4 

n tl4 

u 

Q 

CJ 

CJ 

o 

O 

C 

CJ 

Cjm 

H 

in 

y: 

Pi  :l- 

0 

u 

PC 

o 

04  in 

0L« 

1 1 

4-S 

f?* 

04  5/5 

w- 

S«<4 

s^y 

qj 

3 

u 

3 

o 

4) 

c 

•H 

LJ 

0) 

> 

•3 

3 

U 

Li 

CO 

a Pu 

O 

C 

1 

Li 

3 Hi 

O 

UJ 

0) 

H 

Li 

CO 

0 

3 

Li  fH 

a 

hH 

4J 

pc 

CL 

Li 

u 

iu 

3 O 

3 

a 

H 

0) 

■o 

a 

CO 

c 

CL 

C 

3 

3 

M 

0) 

c 

0 

<0 

»H 

lx 

0 

Li 

3 

> 

4i 

cd 

u 

• 

o 

6 

45 

Li  3 

3 

M 

u 

•3 

0 

o. 

H 

3 3 

•3 

3 

H 

«k 

4J 

0) 

o 

c 

4J 

•H 

pc 

QO 

x:  c 

3 

3 

O 

c 

iH 

H 

CO 

3 

c 

3 

3 

•H 

< 

{Z 

o 

u 

rH 

o* 

Li 

•H 

a c 

O 

Li 

o 

B 

o 

CO 

> 

CO 

4) 

• 

45 

c 

O 3 

Li 

3 

• 

Q 

•o 

a 

u 

L4 

4) 

•H 

CO 

3 

0 

pH  LJ 

CL  Hi 

pH 

5 

COOJ 

CL  •H 

4J 

•H 

3 

Li 

Li 

•3 

iH 

V e 

00 

c 

oa 

•H 

3 

fH 

c 

> 

3 

0) 

(0 

e 

3 

> •H 

•3 

O 

3 

MC 

£ 

O* 

<0 

o 

4f 

O. 

45 

•H 

5 

•H 

a 

pH 

CO 

in 

4) 

■H 

u 

PC 

n 

Li 

fH 

> 

3 

s.««f 

a 

H 

C04J 

Mfi 

UJ 

u* 

85 

>o 

uO 

O' 

UJ 

O' 

O' 

O' 

C^ 

• 

o> 

Page  19 


Appendix  1 


k , ; Page  20  Fig  1 


Appendix  1 


o Ui 

H 

?:  w 

o H ^ 


W HO 
H w CJ 
H i I 


Ut 

H 

1 

PC 

01 

1 

1 

-o  -H  00 

1 

1 

c 

CL 

1 

1 

JZ 

3 

c 

c 

to 

o 

<U 

d 

d CO 

u 

Li 

0)  k4  c 

•H 

o 

fH 

O *3 

f 1 

cr 

i«i  ,o 

u 

CO 

0) 

.O 

u o 

LI 

00 

(D  n)  4J 

• VC 

a 

> 

to 

u 

• # 

3 

LI 

M 

c 

a.  <4^  </) 

<u 

to 

0) 

•H 

(L  •J 

X 

•H 

3: 

Vn  ‘H 

OJ  0) 

o 

•3 

0 

JZ  V 

LI 

0 3 

U *J 

u 

a. 

<u 

• 

u 

^ a 

•H 

•3 

4J  nj 

CL  C 

o 

0) 

Li 

0) 

o 

3 

Xi 

d 

u u 

00  *o 

to 

• 

£ 

u 

CN 

3 

*4-i  •> 

U 

3 

3 

CC  "O 

to  -H  c 

V4 

0 

C 

4J 

^0 

c 

• 

Li 

0 d 

3 

d 

t-l 

*0  « to 

4J 

o 

to 

»n 

■u 

o 

3 

•H 

U rH 

C 0) 

c 

G 

•H 

Q> 

*3 

• 

d 

d 

d 

3 

fO 

C fH 

to  *3  c 

o 

0 

U 

U 

0 

Li 

o 

O LI 

3 

LI 

• 

o m 

u 0 

u 

•H 

to 

3 

O 

Nw' 

3 

1-1  CO 

d 

m 

CJ 

O £ 'H 

u 

N 

CO 

>» 

u 

LI  N 

o 

•H 

Vm 

a 4J  ij 

U4 

CL 

•H 

d 

Li 

o 

3 

O.  •H 

LI 

3 

Uu  O 

(U  ‘H  to 

H 

•H 

G 

•H 

0) 

3 

0) 

H 

•H  C 

a 

H 

a ^ *H 

PC 

U 

to 

> 

3 

PC 

Li  a 

3 

CC  X 

rH 

u 

oo 

O 

•H 

c 

V oo 

3 

0) 

tLI 

0) 

*H  C to 

>s 

tfl 

U 

iH 

•H 

A 

>v 

CO  Li 

Li 

jr 

o 

>.  TJ 

to  O 4^ 

,£) 

0) 

o 

0) 

in 

.D 

3 0 

3 

4J 

^ c 

O ‘H  (0 

• 

'tJ 

CO 

TJ 

<u 

00 

*3 

*3 

X 

•H  4J  C3 

'O 

(0 

<D 

•3 

W 

01 

X 

LI 

C o ‘H 

H 

0) 

to 

» 

'h 

’■0 

1 

0) 

to  • 

u 

LI 

d • 

0)  (0 

jz  0^ 

PC 

u 

3 

G 

o 

Q 

W 

Li 

c 

3 

3 O 

4J 

a c • 

4J 

(0 

o 

TJ 

to 

4J 

H 

LI 

W 0 

Li 

3 

a ^ 

•U  T3 

<ii  c c 

0) 

•H 

0) 

u 

0) 

CO 

•r^ 

0)  LI 

a 

a 

3 ^ 

•r-  3 

u o o 

.c 

a 

•o 

u 

u 

D 

d 

1 

a 

*3  cj 

L4  I 

S »H 

O ‘H 

4J 

xj 

3 

to 

o 

c 

3 

Xi 

3 3 

•3 

Cl 

•H  Q 

^ O 

'3  4J 

3 

rH 

u 

0) 

M 

3 

iH  Li 

d 

H 

3 H 

' 9 C 

to  ‘H 

C C to 
to  'H  M 

VM 

o 

to 

O 

4J 

CL 

a 

CL 

S 

CO 

C^  LI 

3 

oc 

cr  CO 

00 

o 

00  00 

00 

00  00 

00 

00 

3^ 

a> 

3^ 

O' 

cr«  3^ 

»H 

H iH 

iH 

1^  iH 

rH 

#> 

«> 

•>  fk 

*>  * 

• 

m 

m 

m m 

lA  m 

m 

rH 

rH  rH 

rH 

rH 

,o 

• 3 

• 

. 0) 

• 

3 

U G 

00 

M d 

CkO 

3 

Cl 

a 3 

3 

a 3 

3 

X 

H) 

< 

•«C  H 

< 

/-s 

/-S  /-V 

/— s 

/*s 

tj 

U 

CO  O 

CJ 

CO  CJ 

CJ 

e 

hH 

U 

H H 

LH 

Qd  Od 

PQ 

HH 

<o 
rJ  CL. 

to 

M Pm 

7^ 

od  d> 

O 

PU  CO 

CL, 

1 1 

CO 

y-*«Mrs 

a 

pL,  CO 

0)  0)  <0 
c c 

•H  T3 
C U 
C (0  o 


X 

z 

01 

00 

o 

> 

d 

M 

•H 

•H 

H 

3 

> 

< 

U 

3 

H 

0) 

Li 

Z 

PC 

•3 

a> 

> I 

o 

M ^ a 
a 0)  ^ 

a M »-i 
(d  00 

>»  o 

C (0  (X 
(Q  C 

a ij 

0)  •H  I-I  . 

•H  H iH  C 

> 0)  •H  (0 

0)  V4  ,0  f-4 

od  a a 


§^5SS  § 

/-N  /-V^  ^ 

Ou  >/5  t/5W  ~ 


C B 

•H 

« « rH 

> U a 
O B 

Wl  -H  0 
o.  rt  T) 
O.  B M 
(d  bO 

o 

■o  Ui  u 
B CO  O. 

<0  B 

‘ri  ^ 

> 8 u 
41  -H  -H 
•H  fH  ^ 

> 0)  -H 
V U ^ 

PC  a.  to 


Appendix  1 


Q UJ 
H 
U4 

O H J 

UJ  HO 
-J  WO 
gj  I I 

o 


r. 

•d 

5 

CO 

•d 

•> 

05 

c 

0 

c 

•H 

X5 

4J 

d 

00 

•H 

<T5 

• 

d 

• 

CO 

rH 

fH 

i-» 

U 

y*^ 

rH 

05 

<u 

1 

•d 

0 

C 

• 

05 

CO 

05 

a 

C 

iH 

> 

4J 

c 

c 

0 

0 

4J 

05 

0 

• 

05 

ffl 

c 

<0 

B 

fH 

•H 

• 

<0 

05 

•d 

u 

•H 

CS| 

•H 

0 

•d 

05 

CO 

4J 

On 

u 

*0 

u 

• 

> 

c 

• •> 

4J 

y^ 

CO 

• 

00 

U4 

05 

o. 

ON 

05 

0 

iJ 

0 

05 

•d 

CM 

u 

cn 

<0 

4J 

H 

05 

‘H 

• 

ki 

CO 

u 

0 

c 

• 

C 

'W' 

•r^ 

d 

a; 

TJ 

m 

•d 

4J 

U 

05 

CO 

CM 

05 

•d 

a 

8 

CJ 

C 

05 

c 

U 

• 

a 

05 

u 

i-H 

05 

00 

05 

05 

0 

CO 

» 

c 

05 

S 

d 

d 

05 

05 

B 

•H 

CO 

§ 

u 

3 

0 

• 

CO 

0 

0 

4J 

4J 

•d 

♦H 

05 

x> 

0 

u 

05 

•H 

cn 

a 

#-H 

0 

05 

05 

a 

CO 

C 

•H 

4J 

a 

00 

4J 

u 

>. 

•H 

"d 

•d 

* 

0 

5-4 

0 

> 

•H 

1-4 

CO 

d 

05 

CO 

05 

u 

*d 

4J 

u 

U 

c 

B 

w 4J  CM  CO  • 

d)  cn  • • y-s 

*tJ  S *H  iH  r-t 

3 C • . • 

tH  O 0^  0> 

O ^ • • • 

c C CO  r> 


C *j 
fH  O 05 
nJ  •H  •H 
»-l  4^  r-t 
0)  O 
C C 05 
05  3 4J 

00^  C 
05 

05  73  a 
05  05  05 

*0  iH  rH 

d 'H  05 
•H  (0 

O 4J  iH 
C 05  r-i 
M T3  CO 


a 

>.  05  05 
.O  4J  iH 
05  3 
•O  >»  TJ 
05  05  O 
^ 6 

•U  05 
•H  05 

a 05 

^ d 05 
d ^ <0 
(/5  O ^ 


00  00 

00  00 

00 

00  00 

r«*  rv 

r«- 

o^  <7^ 

ON  0^ 

a^ 

o^  o> 

fH  rH 

^ f-H 

rH  rH 

«>  * 

•> 

*>  r 

ir> 

^ m 

m 

m in 

•H  rH 

iH 

•H 

rH  rH 

>s 

>s 

• 

>s 

^ e— 1 

00 

05  • 

CO  3 

(0  3 

3 

B C50 

S -5 

S >-5 

< 

d d 

y-V 

y«-N 

y*s 

W CJ 

C/5  0 

CJ 

CO  a 

>*✓ 

W'  Sm' 

0 o 

H ^ 

1 I 

Q W < U 
s;  z -j 
< eu  <c  5 


oo  ° 
o«  2 
<s-t-i  "Y 

g oc  9 


si^ 


W WlO  II4  W W W 'o^'  PU  w w w ; 


Page  22 


plan  and  system  acceptance  criteria 


RESPONSIBILITY  COMPLETION  DATES 


to 

UJ 


^ “H 

CA 

41 

CA  1 

C w 

41 

*3 

•3 

• M 

O •H 

00 

d 

3 

CM  CM 

1 

•w  3 

'W' 

> 

41 

CO 

• o 

c 

4J 

41 

X 

O 

Os  CA 

u B 

o 

4.1 

(A 

>S 

c 

• 

1^ 

C (0 

•H 

C 

X 

•M 

fA  4) 

0 

3 U 

a 

c 

B 

o 

^ C 

M 

U 

iM  00 

o 

00 

o 

•H 

to 

• 0k 

U 

0 

O 

M 

•H 

1.1 

M 

Pu 

u 

c ^ 

3 

4J 

a ^ 

(A 

CM 

CO 

PL4 

o 

•p^  ^ 

CM 

u 

cd  a 

41 

41 

U 

O 

M 

j::  <n 

CO 

1.1 

41 

•o 

U 

•H 

u 

M (4 

00 

u 

00  X 

CA 

O 

CM 

CM 

3 

•H  X 

C. 

o u 

4.1 

•H 

o 

1.1 

» 

•H 

c 

U <Q 

* 

<0 

u 

Cl 

4J 

41 

1.1 

o 

CL  4) 

B 

Cl 

CO 

41 

C 

c 

*3  X 

3 

u 

41 

•H 

1.1 

a 

o 

0 

3 Li 

•3 

U U 

4J 

M 

4J 

CA 

*p^ 

3 

4J 

H 

<U  O 

(A 

•p^ 

c 

M 

CA  CA 

•3 

H 

Li  CM 

>s  • 

c< 

o 

c 

(0 

•H  4J 

41 

oc: 

3 

(A  /-s 

Cl 

u 

00 

4H 

H 

•-»  C 

CA 

a c 

pH 

♦p^ 

c 

0^ 

3 

3 

>» 

B 0 

41  * 

(0 

(m 

CA 

41 

CA  CA 

Xi 

O 

U H 

H 

41 

B 

• 

>% 

M 4i 

B 

U 4J 

<0  • 

00 

*o 

3 

X 

C U 

3 

CO 

S vO 

c 

* 

U 

o 

41  O. 

M 

a> 

CO  U 

4J 

•H 

41 

41 

to 

0 

M 

*3 

B 0) 

CA  • 

•H 

CM  0> 

4.1 

X 

U 

'O 

Cl 

41 

41  U 

>s  OO 

4^ 

CA  CM 

0 • 

u 

M 

«0 

Oi 

CO 

•3 

pH 

CA  C 

*r^ 

(U  M 

CA  fO 

3 

» 

tJ 

1.1 

•M 

« X 

B 

«o  CJ 

S.<P 

•3 

X 

4J 

CO 

M 

> 

u 

41  M 

X 

3 41 

41 

c 

4J 

CM 

41 

e 

c 

0 

pH  M 

1.1  CA 

3 

^ a 

X CM 

O 

•H 

O 

X 

•M 

0 

Ct 

^ X 

3 41 

CO 

U CA 

4-»  O 

U 

» 

(A 

4J 

Cl 

Pu 

n)  3 

J M 

00 

00 

00 

o 

00 

00 

00 

r.. 

o^ 

On 

ON 

Oc 

3s 

3s 

pH 

H 

pH 

pH 

* 

0k 

» 

•> 

* 

<k 

tn 

lA 

lA 

cA 

CA 

CA 

fH 

p.4 

H 

pH 

, 

. 

00 

4J 

> 

X 

CL 

> 

3 

U 

o 

41 

41 

o 

< 

o 

T, 

U« 

CO 

z 

<<-N 

P-S 

CO 

CJ 

CJ 

u 

CO 

U 

Nm" 

S.1^ 

SmP 

Ui 

H 

Ul 

HO 
to  O 
I I 

i/i  U 


k>  b 

o o 

u u 

o 2 a « 
o 9?  « 

iiisii 


S 8 

I I 

q o o 


pPN 

S«P 

P-S  P-^  p-s^ 

CO  to  CO  CA 

S-P 

pPS 

ou 

S«P 

P-0.  P->  p-og-*V-^ 

CO  CO  (OCOCO 

P-S 

cw 

P-*. 

Ou 

S«P 

P*N  P-N 

CO  CO 
w w 

CO 

41 

pH 

Ou 

3 

> 

<0 

3 

Ou 

pH 

O 

c 

Cl 

• 

U • 

3 

3 

P4 

o 

•H 

» 

B 

3 

*3 

a 

1.1  *H  CO 

4J 

H O 

lu 

Q * 

a 

« w B 

*p4 

•H 

3 **H 

00 

a B 

3 

u u o 

> 

C LJ 

3 

o 

3 B -H 

O 

3 

•pH  3 

0 -H 

•3 

O.  3 u 

V4 

CM  4H 

•3 

3 4J 

a 

0 X-l  (« 

4J 

c 

B 

3 

to 

o y 

u 

B 

Li  3 

3 

3 4J 

z 

y a -w  . 

3 

00 

•H  I 

>.  B 

o 

» 

CO  CM  P-N 

•3 

•H 

a 3 

3 

3 3 

M p^ 

41 

JJ  U -H  CO 

d 

(A 

X a 

3 

g 

H*3 

•H 

4^  00  Cl  (K* 

o 

3 

3 O 

•H 

a 3 

< V 

> 

(0  o « CLi 

u 

*3 

CO  T3 

> 

o o 

fc?  3 

V 

M M a a 

CL  O 

A c 

PO 

•3  o.  to  w 

04 

3 -3 

M •H 

pH 

CM 

£ 

• 

• 

p e 

r*. 

00 

U 0 

• 

• 

• 

• 

QU 

o 

o 

O 

o 

to 

U) 

M 

H 

M 

> 

H 

5^ 


trt 

U] 

> 

UJ 


o 


test ing. 


/ 


Appendix  1 


1 

1 

CO 

V/ 

0) 

•3 

l' 

oc  u 

at 

(0 

0) 

•3 

c 

|> 

e 3 

CO 

u 

•3 

1 

CO 

3 

3 

^ -a 

a; 

c 

c 

o 

C 

3 

«H 

u 

JO 

o 

(0 

a> 

3 

u 

o 

U 

o; 

CO  *3 

w 

••-1 

4J  C 

j: 

(0 

(0 

Ut 

c 

•3 

u 

! 

w a> 

c at 

4J 

CO 

a> 

■H 

c 

5 

1 

CJ  CO 

»Sf 

V i^ 

at 

o 

OJ 

X 

to 

a 

! 

a 3 

O 

CO 

B C 

«4-i 

*3 

SI 

t 

JO 

Oj 

• • 

TJ 

1 

o 

Ui4 

o 

O*  »H 

o 

c 

u 

JJ 

t-i 

bc 

W 

1 

0) 

o.  -H  (0 

<0 

3 

bc 

o 

c 

<0 

>s  JO 

OC 

3 e 

4J 

(0 

C 

>s 

d 

4J 

f-* 

J= 

w 

c 

>s 

cr 

c 

6 

0) 

at 

•H 

o 

4-» 

) 

0 o 

■H 

Wi 

0)  0) 

o 

JO 

u 

c 

<0 

(0 

a 

U 

c 

o 

u 

a 

0 

•H 

to 

•3 

•H 

1-4 

V4 

(U 

* \'. 

(0 

fj 

CO 

U <0 

a 

u 

k4 

0) 

CO 

4J 

OJ 

4J  • 

} 

^ 0/  <0 
O M 
^ Vi  la 


eg  c 

Oi  X 0) 
j:  TJ 

4J  3 ' 

(0  4^ 

0)  0)  w 

0)  u 

JO  3 u, 

T3  H 
U ^ DC 
y U 

w o etc 
0)  Ui  c 
o a.  -H 


•o  <u  c to 

0)  u •H  g 
TJ  3 <0  P 

•H  t-i  4J  o 

> 4J  C <*-* 
O CO  1-t  c 
d t«  o 
0«  •H  E u 


Q W 
H 
w 

O H J 

p 

UJ  HO 
H to  U 

55  to  u 


On  O' 

-•  -'  2 

(Q 

H C 3 

^ § 

• « 4J 

■u  p CO 
u a a /-s 

O < M n • 

rH  3 O 

^ ^ to  u CO 

CO  u > o O' 


On  On  !>n 

i-l  »H  W 
0»  0t  cO 
m iH  C 3 

-S  S 

• • iJ  ►-) 

4J  p (Q 

o a^o  a ^ 

O < SH  t-l  • 
M 3 o 
^ « o oo 

to  U t>  o ON 


SSsSI 


I I I 

O Q H H O C q 


O O 

0 o 

rH  sj 

1 I 

q u o 


o.  (/)  CO  C/0  cn 

s.^  W W 

a« 

c/5 

C/5  C/5  C/5  C/5 

S,./^  W'W'  >MI' 

y-S  y*^y^ 

de  C/5  C/5  C/5 

N.y'  't^y^ 

Plo 

>v 

1 

Oi 

M 

c 

•3 

> CO 

O 1 

•H 

e 

o «-* 

4J  (1) 

CO 

CO 

M 1 CO 

1-4 

(0  CJ 

u 

a c 3 

to 

u o 

u 

<0 

a •«-<  d 

c 

0 

<0  <0 

•H 

J)  o. 

(x 

3 

• 

e 

• 

44 

• 

(0 

H 

U 

CO 

•3  M 

CO 

f-t  bfi 

os 

0) 

c « c 

3 

4J 

rH 

e 

u 

Id  3 0 

U 

3 

2; 

a •H 

a 

u 

3 

•H  •H 

(0 

B 

3 

o 

o U • 

o 

3 

*3 

» e <-• 

» 

J5 

C 

I-C  CO  CO 

O 

« 

3 •H  U 

•3 

3 

H*3 

0)  u a> 

4) 

U 

•H  ^ 3 

to 

e 

< 0) 

> v u 

> 

bO 

O 

> 3 W 

to 

C 3 

(y  a 3 

at 

c 

M 

3 M 4J 

X 

S d 

O O *3 

o 

•H 

a 

at  o.  tn 

\ma 

rH 

UfJ 

• 

2?  4J 

o 

rH 

5 d 

O' 

rH 

o o 

• 

a 

• 

• 

§ii 

o 

o 

o 

o 

rH 

o 


Page  24 


Fig  1 


Appendix  1 


a; 

* «. 

B 

CO 

X 

73 

f 

C CO 

at 

0) 

4J 

0) 

c 

O C 

U 

c 

•H 

•H 

O 

•H  o 

CO 

73 

1 

•H 

o 

3 

U-i 

1 

CO 

t 

4J 

4J  «H 

>s 

0^ 

c 

4J 

O 

•r- 

c 

U 

Li 

c 

•H  4J 

4-1 

•H 

9 

4J 

•«-i 

d> 

(U 

•r4 

73 

9i  •H 

O 

O 

CO 

(d 

U.4 

c 

ij 

73 

Q> 

O 0 

•> 

C 

• * 

l-t 

CL 

c 

0) 

3 

Li 

•o 

a o 

0 

m 

o 

«> 

73 

Li 

a 

O 

Li 

at 

a 

C 

0 

o 

£ 

•H 

CO 

•H 

O 

e 

• 

o 

at 

4.1 

o 

0 

u 

CO 

4J 

4i 

o 

73 

L4 

c 

O 0) 

•H 

u 

(d 

c 

u 

•H 

CO 

U 

CJ 

C 

m 

u 

«-H  ID 

4J 

cd 

o 

C 

Cd 

4J 

Cd 

Cd 

• 

CO 

c 

^ c 

«H 

• 

u 

<4-1 

•H 

3 

4-1 

c 

L> 

<4-1 

CM 

k4 

o 

CL  «H 

0 

U 

u 

o 

4^ 

0) 

a> 

4J 

o 

CO 

• 

CO 

0 

4-1 

C 

(d 

73 

P 

• 

c 

•o 

sO 

c 

4.1 

Li 

o. 

o;  • 

o 

:» 

rH 

•3 

a 

/-s 

0 

c 

c 

• 

o 

0 

e 4-1 

a 

0) 

or 

0) 

iH 

u 

o 

S 

o^ 

V 

s 

at 

Li 

♦ <N 

•H 

L> 

U 

0) 

• 

•H 

B 

• 

Li 

4-1  •> 

o 

d • 

?> 

V4 

•H 

Cd 

u. 

4J 

B 

ro 

bu 

o 

m tn 

u 

o ^ 

H 

V4 

V 

Cd 

<4-i 

^4 

• 

H 

D. 

O 

H 

<4^ 

c 

u 

•H  • 

rat: 

OJ 

4J 

u 

u 

oc 

o 

PC 

c 

<0  o 

3 

4-1 

> 

c 

0) 

0) 

td 

• 

Li 

C 

•H 

•H 

Li 

•H  • 

o 

•H 

•D 

4^ 

>N 

C^ 

•H 

>s 

0)  4.4 

W 

0 On 

c 

•o 

• 

o 

CO 

CO 

X 

X 

X -H 

CO 

O • 

c 

» 

•H 

c 

fO 

0) 

c 

4J 

4J  0) 

e 

O.  r7 

73 

Cd 

•H 

0) 

Cd 

>»>^ 

7J 

•o 

o 

•H 

•V 

Cd 

o 

•H 

S-' 

V 

V 

L4 

* 

0) 

d> 

v o. 

73 

CO 

X 

Cd 

• 

CO 

3 

73 

CO 

4J 

73 

<n 

4J 

Li 

o c 

•H 

0) 

L4 

CO 

4-1 

•H 

•H 

0) 

u 

73 

•H 

at 

0 U 

0) 

4J  •H 

?► 

•o 

*o 

u 

Li 

X 

> 

73 

3 

0) 

> 

•V 

U 9i 

L> 

•H  X 

0 

3 

T3 

l-t 

0) 

Cd 

4J 

O 

3 

c 

4-» 

o 

3 

a>  o 

CO 

C LI 

M 

C 

Cd 

B.  x: 

u 

f-4 

4J 

O 

Li 

CL  x: 

0 

O "H 

u 

Cd 

X 

(0 

u 

a* 

U 

CO 

C 

P. 

U 

0 PC 

e 

e > 

c/5 

UJ 

H 

< 

Q 

bJ 

H 

U3 

o 

H t-J 

>-» 

H 

U] 

H O 

V3  CJ 

1 1 

O 

C/3  CJ 

' u 

1 

1 

' .-J 

>*  H 

' t— 1 

qc  ct: 

CQ 

1-4 

Tl  tu 

C/J 

h-t  Ou 

?i 

02 

O 

04  C/3 

Qu 

1 1 

C/3 

a 

cu  (/i 

o 

00 

On  on 

0 

00 

ON  ^ 

0 

00 

O' 

On 

On  O' 

On 

On  on 

O' 

pH 

pH  pH 

pH 

pH  pH 

pH 

«k 

p p 

p 

p p 

p 

m 

ir» 

m m 

ITS 

U7  07 

m 

^ pH 

pH 

pH  pH 

pH 

X 

0) 

r*^ 

X 

X u 

X 

X u 

X 

at 

0) 

Oi  0 

0) 

0)  a 

pH 

pH 

pH  X 

Cl 

PH  < 

4PS  /—V 

/— s 

o 

a 

C/)  CJ 

Ui  CJ 

CJ 

'w' 

N— / 

>-✓  %-✓ 

Li 

u 

Li 

0 

0 

0 

§ I 

g o < u 


§ I 

7 < 

A u < o 


/-N 

Ou 

4^  4PS 

to  tflM 

A* 

A* 

W trt 

A4 

Np' 

CH  CO  CO  W 

Ni-/ 

4^ 

A< 

N— 4> 

1 

0 

0 • 

• 

u 

0 

• pH 

L4  0 

1 

c 

0 

L4  0 

0 pH 

0 

pH 

V4 

0 3 

pH 

1 C 0 

pH 

4-1 

L4 

0 

00 

i ^ 

0 

CL  -H  3 

0 

<4H 

0 

c 

0 

B 0 

c 

0 8 C 

c 

0 

<M 

0 8 

•H 

•H  0 

•H 

U 

0 

t«H 

73 

u 

<4H 

73  pH  B 

Mh 

• 

•o 

Li 

• 

C 

00  0 

• 

C 0 

0 

4-LH 

0 

0 u 

4.lrH 

0 Li  Li 

4H 

pH 

0) 

B • 

«p4  0 

u e 

•Pt0 

0.  0 

•H 

0 

z 

> 

0 <-H 

89 

» 

CL  0 

83 

? LI 

8 

3 

0 

«pl 

U 0 

X c 

0 

X3 

0 0 0 

X 

d 

t-4'» 

a> 

00  3 

30 

•H 

C 0 

D0 

•H  > Ll 

3 

9 

H''!> 

0 

0 C 

CO  B 

> 

0 Hh 

COE 

>00 

CO 

8 

•<« 

a> 

L4  0 

0 

a 0 

0 U CL 

H3 

Qd 

0.  e 

PC 

3 ^4 

od  a 0 

ZC 

pH 

pH 

pH 

U*H 

• 

• 

• 

x<-> 

^4 

CM 

cn 

en 

PS 

pH 

pH 

pH 

Do 

• 

• 

• 

* 

• 

• 

SP 

0 

0 

0 

0 

0 

0 

cr^ 

pH 

pH 

pH 

pH 

rH 

pH 

• 

0 

pH 

RTF  MAJOR  EVENTS  AND  ACTIVITIES 


Appendix  1 


Pege  26 


1 


MI  Conduct  and  approve  ayatea  factory 

teatlng, 

.13  approve  updated  teat 

plan  for  onalte  teatlng. 
j4  Pack  t ahlp  RTF  hardware,  docunen- 


|B| 


HI 

H 

■ 

H 

El 

H 

H 

Bl 

Bl 

H 

H 

EIEIO 

Bl 

Bl 

H 

H 

S 

H 

H 

Bl 

BIBI 

Bl 

m 

H 

El 

BIBI 

anEi 

H 

EIEI 

pCIHaEIKiaDEIHHI 
ibiBkihibm 

JWMBMIEIBI 
BMBIBWIBIH 

□BIBIBIBMH 

□EIBIBIEIHH 

BBIBWII 

ammtmmmm 
mmimtmmmm 
BBIBMH 


e 1 » 2 

o *1  - 

^ X 

k>  »•  <-4  U 

O 9 ««  k* 

«.  0 ^ « 

9 ~ = 

«4  M 


I ill 

g I &8 


s i: 

2 F 

n *4  0 

*222 
{ 2 lo 
^21“ 
I S 2lt! 

« w 4 O 


905  2 -H  H 

2 * 25 

2 * *0040  S - 
•8  ■5'®S'“S 

K*^  •^N*4a 

15  5 iSI  4 1 

•Hf  WMwMuS 


28  I 

21  5 


» I H N 


“1  ! I 


li|l  I 


IB 

■ 

— 

Binl 

Bl 

Bll 

< 

EIBII 

r 



.22  Develop  JAl  procedures  end  criterls. 

«e 

c 

• 

e 

4i 

i 

X 

• 

1 

e 

>s 

e 

i 

•0 

J 

•« 

f'* 

|6.6  Conduct  OJT  for  RTF  Instructors.  I 

1_U 

LU 

r*. 

I 


EVENTS/ACTIVITIES 


CY  1977 


CY  1978 


2.1  Prepare  and  submit  RFP  to  prospective 
contractors. 


2.2  Develop  contractor  selection  criteria 
for  use  by  SEE. 


9.1  Complete  contracting  for  GFE. 


8.1  Complete  RTF  annex  floor  and  prepar- 
ation plans  (facility  plan). 


8.2  Accomplish  RTF  annex  architectural 
engineering. 


2.4-  Select  contractor  and  make  contract 
2.8  award. 


agree 

funct 


9.8  Conduct  RTF  provisioning  conference. 


6.1  Develop  and  approve  AAC  personnel  and 
training  requirements  plan. 


0.7  Review  and  approve  draft  computer 
program  functional  specifications. 


7.17  Conduct  onsite  hardware,  software 
7.19  and  system  testing. 


7.24-Conduct  system  shakedown  testing 
7.25  and  JAI. 


6.7  Conduct  OJT  for  hardware  and  software 

6.8  personnel. 


1.1  Complete  add  on  functions.  Phase  II. 


9.3  Accomplish  all  outstanding  EENs  on 

GFE  to  be  shipped  to  RTF  contractor. 


9.5-  Ship  GFE,  test  equipment,  special 
9.6  tools,  documentation  to  RTF  contractor. 


9.7  Review  and  approve  special  tools  and 
test  equipment  list. 


7.5  Conduct  and  approve  factory  hardware 
Integration  testing. 


5.3  Develop  and  approve  personnel 
requirements  for  RTF. 


6.2-  Conduct  formalized  training  for  hard- 
6.4  ware,  software  & Instructor  personnel. 


8. 3-  Complete  RTF  annex  construction  and 
8.4  site  preparation  work. 


7.10-Conduct  factory  software  and  system 
7.11  testing. 


7.14  Pack  and  ship  RTF  hardware  and  support 
items  to  AAC. 
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^ Indicates  start  or  end  of  activity. 

V Indicates  critical  design  review  completion. 


’ Indicates  extending  two  months  into  1981 1 
software  OJT,  and  two  months  into  1981  f| 
Phase  II  add  on  functions. 


~ Indicates  FAA  exercising  contractual  options  for  additional 
GFE  for  completing  laboratory  equipment  kieeds. 
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CY  1978 


CY  19  79 


CY  1980 


■ ■■■■■■■  ■■■■■■■■■■■■■■■■■■■■■■■■ 

BHMMl— — 

magaimamuMBB 

lUBSBiniHHHBai 


aminiHHiHHHiB 

ssgiiiiiiiinMHwp 

Hmanari 


iimmwIiiiBiLijmMj 

imwmmumnsggg^ga 


cates  extending  two  months  Into  1981  for 
vare  OJT,  and  two  months  Into  1981  for 
e II  add  on  functions. 
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APPENDIX  2.  RADAR  TRAINING  FACILITY  ANNEX 

Floor  Plans.  The  floor  plans  for  the  RTF  annex  are  Included  in  this 
Appendix  as  follows: 

a.  Figure  1,  RTF  Basement  Floor  Plan 

b.  Figure  2,  RTF  First  Floor  Plan 

c.  Figure  3,  RTF  Second  Floor  Plan 

The  Aeronautical  Center  is  developing  the  detailed  RTF  annex  draw- 
ings and  specifications  for  the  construction  work. 

RTF  Annex  Construction  Schedule.  (This  part  of  this  Appendix  will 
Include  the  construction  schedule  for  the  RTF  annex,  to  show  the 
starting  and  completion  dates  for  the  significant  events  and 
activities  (milestones)  for  the  preconstruction  time  period  and 
during  construction.  The  schedule  is  being  developed  by  AAC  and 
will  be  included  in  this  Appendix  upon  its  completion.) 
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APPENDIX  3.  ACRONYMS  AND  DEFINITIONS 


AAC  Aeronautical  Center 

AAF  Airway  Facilities  Service 

AAT  Air  Traffic  Service 

ABU  Office  of  Budget 

AED  Associate  Administrator  for  Engineering  and  Development 

ALG  Logistics  Service 

ALR  Office  of  Labor  Relations 

ANA  National  Aviation  Facilities  Experimental  Center 

APT  Office  of  Personnel  and  Training 

ARB  Administration  Review  Board 

ARD  Systems  Research  and  Development  Service 

ARTCC  air  route  traffic  control  center 

ARTS  Automated  Radar  Terminal  System 

ASR  Airport  Surveillance  Radar 

ATC  Air  Traffic  Control 

ATCS  air  traffic  control  specialist 

CAMI  Civil  Aero  Medical  Institute 

CCD  Configuration  Control  Decision 

CPFS  computer  program  functional  specification 

CRD  computer  readout  device 

CSC  Civil  Service  Commission 

CTT  combined  test  team 

D sector  controller 

DCVG  digital  character  vector  generator 

DEDS  Data  Entry  and  Display  Subsystem 

DR&A  data  reduction  and  analysis 

DSF  Digital  Simulation  Facility 

EEM  electronic  equipment  modification 

FAA  Federal  Aviation  Administration 

F&E  Facility  and  Equipment 

FSP  Flight  Strip  Printer 

FSS  Flight  Service  Station 

GFE  government  furnished  equipment 

GSA  General  Services  Administration 

HDR  hardware  discrepancy  report 

HO  hand  off  controller 

IBM  International  Business  Machines 

IDA  Institute  for  Defense  Analysis 

I/O  input /output 
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JAI 

NAS 

NCP 

OJT 

OST 

PCB 

PIP 

PMS 

PTR 

PVD 

QC 

QRO 

R 

RTF 

SATCS 

SEB 

SSF 

SSO 

TATF 


Joint  Acceptance  Inspection 

National  Airspace  System 
NAS  change  proposal 

on-the-job  training 

Office,  Secretary  of  Transportation 

printed  circuit  board 
Program  Implementation  Plan 
Program  Management  Staff 
program  trouble  report 
plan  view  display 

quality  control 

Quality  Reliability  Officer 

Radar  controller 
Radar  Training  Facility 

Supervisory  Air  Traffic  Control  Specialist 
Selection  Evaluation  Board 
System  Support  Facility 
Source  Selection  Officer 

Terminal  Automation  Test  Facility 


